Air Transport 
Facts and Figures 


A April 23, 1956 50 Cents 

imATION 

V A Me G RAW-HILL 

PUBLICATION 


Detail Report on 
Lockheed F-104A 



lockKeed XF-104 


couplings 



THE WORLD’S FIRST supersonic speed 


i^ord holder— the North American F-IOOC 
' SUPER SABRE —is 46 pounds lighter 
because WIG-O-FLEX Couplings replaced 
standard AN connections and cut hose. 


"Wiggins 


WIG-O-FLEX Couplings weigh 1/5 as much as 
the standard AN connections they can replace. 


E. B. WIGGINS Oil. TOOL. COMPANY. INC. 


Write for further information. 


Axelson in action 



negative problem . . . positive solution 


Removing metal accurately and quickly can be a prob- 
lem. It requires the skill and experience of master 
craftsmen . . . the finest machine tools ... it requires a 
positive approach. Only then can the product meet ex- 
acting specifications of economy and precision. 

For more than thirty years Axelson has specialized 
in the positive solution of difficult production problems 
for aircraft components and subassemblies. Today, our 
history of accomplishment is being perpetuated by 
Axelson's production technicians, carefully trained in 
the specific machine tool operations required for the 
production of precision aircraft parts. 

Our expanded facilities are equipped with the most 
reliable, precise machine tools available ... we have 
augmented our staff with top-flight engineers ... to 


make available to you— in addition to Axelson’s experi- 
ence in production — service in research, design and 
development. 

Call on Axelson early ... to take over your program 
at the planning stage and carry it through to successful 
completion. 


AxtUm Manufacturing Company 

AIRCRAFT 

Diviaiun of J. S. Indu$triaa, Inc. 
eino South Boyle Avenue, Los Angeles SS, California 











1900.fielIe(S2F-! 
aboard aorriar. S! 


16101 S2F's stort leorch with aleclronic gear thot con 
detact snorkal, periscope, or sub rodor, even the sub- 


An enemy could air attack our cities with missiles 
launched from submarines. With the air-breathing 
snorkel and atomic power, the submarine has 
become a true and most elusive submersible. Your 
Navy’s counter weapon is the Hunter-Killer Group, 
dedicated officers and men on destroyers and 
carriers operating Grumman S2F sub-killers. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION ^ 

Bathpoga ■ Long Island • New York 

Pnianars and bulldars also of hsa supersonic FI1F-I Tigar, transonic F9F-8 Cougar, SA-1d Aibotross 


0905. An S2F makes radar contact. SrtorkaT 6 miles 
Fix! Ha attacks with depth charges and homing torpedo. 


0920. S.S. Piper surfaces to say she has been "sunk", 
S2rs return to Tarowa, ending the 4.week war games 
during whldi the sub scored no hits on the task force. 


OPERATION HUNTER-KILLER 
1600 hours. U.S.S. Tocawo lounches 2 Grumman S2F 
oirplonos to sink on ''enemy" sub stalking NUK Group IV 
from on area 70 miles owoy during recent Anti.submorlne 
Warfare Operations in the Caribbean Sea. 


0900. No datum. All night plones ond destroyers hove 
fed reports to Torowo's darkened Combat Inlelligertce 
Center. The plot boords show only friendly shipping. 



Meet the '^Operating Directors*’ 

These men and women - the "operating directors" and de- 
partment heads of Western Airlines-have a combined total 
of 370 years of airline experience. Each is a recognized 
expert in one important phase of modern airline manage- 
ment. They share the conviction that “nothing is too much 
trouble” if it helps to make Western’s service the finest in 
America. Their enthusiasm and skill have brought West- 
ern-now celebrating its 30th birthday-to a new high in 
operational efficiency, and have pioneered new advances 
in public service by air. 
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FQDTE^ BROS. 

SiafiSe ~75 ^ wi<*H jj <l»g T^wtfA 

FOOTE MOS. GEAR AND MACHINE CORPORATION 




Jet history was made on December 7, 1955 when the 
first Wichita-built B-52 Stratofortress was rolled from 
Boeing’s Wichita plant. This giant was completed four 
months ahead of the original Air Force schedule . . . 
representing a unique achievement in planning, engineer- 
ing and production. 

Foote Bros, is proud to have played a part in making 
this accomplishment po.ssible. The stabilizer trim mech- 
anism, flap drive assembly, wing flap screw assemblies 
and angle gear boxes for this model plane are some of 
the many precision assemblies currently being produced 
by Foote Bros, to meet the complex requirements of 
today’s near sonic, sonic and supersonic aircraft and 
guided missiles. They represent the very finest in engi- 
neering, manufacturing technique, quality control and 
reliability. 

Aircraft industry leaders look first to Foote Bros, for 
precision gearing and geared assemblies such as control 
surface ocfuotor*, jet engine gears, propeller pitch eonfrof 
gears, canopy actuators, and nccessorv drive units. It ivill 
pay you, too, to see Foote Bros, first for your precision 
requirements. 



A FEW OF THE 


new 


Dickers 


Constant Gain Nose 
Wtienl Steering Vaive 




.Design, Development, Testing and Monu* 
facluring ot El Segundo Division of Vickers 
Incorporoted. 


AIRBORNE HYDRAULIC VALVES 


from New "Concept-through- 
Production" Facility 
at El Segundo Division 


The voives shown ore representative of on expand- 
ing iine being buiit to meet ropidiy odvoncing 
airborne requirements. They were deveioped in 
close cooperotion with the oirfrome ond power 
plant engineers who ore using them. They ore 
products of Vickers El Segundo (Californio) Divi- 
sion, which hos complete engineering, laboratory 
and production facilities for "concept-through-pro- 
duction" of airborne hydroulic valves. 

Thoroughly experienced in the requirements of 
aircraft systems and working closely with the 
Detroit organization, the El Segundo staff can 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes o production 
item in minimum time. Ask the nearest Vickers 
Application Engineer for further informotion or 
write for Bulletin A-5209. 

VICKERS INCORPORATED 

id fHGINEERING CENTER 



Why this Teflon® hose proves reliable 
even at 500 F° ambiance 


T his hose has the exclusive Fluorofle.\-T 
tube ... a .special compound of Teflon. The 
unique extruding process developed by 
Re.sistoflex produces tubing that as.surea 
consistent high performance at high tem- 
peratures from Fluoroflex-T R500 hose. Its 
reliability i.s a matter of record. 

As for the fitting, 
it’s a compression 
L type , . . for perma- 
)t reliability. It 
puts no damaging 



stresses on the stainless steel wire braid or 
Teflon tube. Over three years’ actual flifinr/ 
service back up the positive protection this 
superior design gives against blowoffs at ele- 
vated temperatures and working pressures. 

Provcil quality, proved service life, and ap- 
proved by the Services and CAA . . . that's 
Fluoroflex-T hose, the ovigvial Teflon hose. 
Send for Bulletin FH-2. 

RESISTOFLEX CORPORATIOX, Roseland, 
New Jersey; Western Plant; Burbank, Calif, 


20ih year of service to industry 


is"to-plox: 




Busiriess-JBovcncl. . . I*le&swe-Bervt, 
They cZepenc^ on Eastern 

...as Eastern dejpends on Sinclatr! 


Every year, many millions of passengers place their confidence in the powerful 
engines of Eastern’s Great Silver Fleet. Whether business-bound or pleasure-bent 
these people in a hurry know they can depend on Eastern's reputation for reliability. And 
Eastern knows they can depend on Sinclair Aircraft Oil for dependable lubrication. 

More than 153,000,000 miles have been logged by Eastern engines— protected by Sinclair oil. 

It is not surprising then, that 45% of the aircraft oils used by major scheduled 
airlines in the U. S. is supplied by Sinclair. There is no better proof of dependability. 


SINCI.AIR AIRCRAFT OICS 


Sinclair Refining Company, Aviation Sales, 600 Fifth 


e.NewYorkZO.N.Y. 




Locktwed Scientists- 
a new type of bird-man 


Pioneer bird-men risked their lives to 
prove that man could fly. Today's bird- 
men are the scientists w ho dedicate their 
lives to research in the Held of missiles 
( fantastic new “birds” which challenge 
the imagination) and to the develop- 
ment of the complex missile systems, so 
important to our defense efforts. Their 
work, is secret, exciting and second to 
none in military importance— because 
America's supremacy in aerial weapons 
faces a menacing challenge. 

Lockheed is helping the U.S. armed 
forces meet that challenge by the rapid 
expansion of its Missile Systems Divi- 
sion. At Van Nuys. California, a staff 


of over 3,000 workers is already deeply 
engaged in top-secret projects for the 
Air Force, Two new missile research 
laboratory buildings arc being con- 
structed by Lockheed on a 22-acrc site 
in Stanford University's industrial park 
area at Palo Alto. California. And 
nearby, on a 275-acre site at Sunnyvale, 
Lockheed is building extensive engi- 
neering and manufacturing facilities. 
Everyone at Lockheed's Missile Systems 
Division is working with a sense of deep 
urgency to help the nation retain its 
superiority in missile systems icchnol- 
o^— and thus deter attack from any 
potential aggressor. 





O The speed-up comtrucikm pro- 


iFs, Elecirlcul mu/ M>fc/tmilca/ Englwer/ng, 

/Vrite; Loc/iheed Miss/lg Sysrmiis XJ/iiaien, 
Vmi Nuys, Cu/l/oriiia, 


Lockheed 

MISSILE SYSTEMS DIVISION 

Van Nuyg, Palo Alto, SunnyvaU, Calif, 
LOCKHEED AIRCRAFT CORPORATION 
LOOK TO UOCKHECO FOR LEADERSHIP 



HAV^. TWMIrcraft plant 
DESIGNED LIKE BOWLINm ALLEYS 


In bowling, many spirited games proceed side by side — each 
others. The advantages of this principle are obvious in diversified aircraft 
In this respect Hayes differs from most aircraft facilities. For, instead of a'® 
lengthy production line in which many projects are intermixed, at Hayes Air< 
there are 10 manufacturing bays each 160 feet wide by 725 feet long — side by side; 
like a battery of bowling alleys. 

This arrangement is one of the secrets of Hayes Aircraft's enviable production 
record- Widely differing projects on various types of planes progress simultaneously 
without interference one with another. When longer production cycles are desirable, 
the line simply swings back through an adjacent bay — thus many variations of space 
requirements are readily accessible. 



With neiirly 6,000 employees, Hayes Is now n competitive 
industrial facility for modification and maintenance of 
aircraft, including larger size planee, 

ENGINEFR-S NEEDED: Opportunities open for ex- 
engineering students. Write Personnel Department. 


ENCINEERS • DESIGNERS • MANUFACTURERS 




General Electric aircraft motor delivers 
90% more hp per pound at 22% less cost! 


As an example of more horsqjower per pound offered by 
General Electric aircraft motors, the G-E motor above 
delivers 90% more hp per pound than the competitive motor 

Both motors c^ be used for the same application. In fact, 
the silhouetted motor was originally used. But by switching 
to the 20-hp G-E motor the customer not only got 45% less 

cost 22%. The chief reason for this increased output per 
motors, was specifically tailoredfor the customer's appUcation. 


Expert application assistance in aircraft motors is backed 

tones, and modem manufacturing facilities — all adding up 
to on*time delivery of the right G-E aircraft motor for your 

General Electric’s leadership in the design and manufacture 
of aircraft motors poses a question ; Can you afford to invest 
another dollar in aircraft motors without first investigating 
G-E aircraft motors? Contact your local G-E Apparatus 
Sales Office for prompt attention. Section 634-4, General 
Electric Company, Schenectady 5, N- Y. 


Progress is Our Moet impoiYsnf Product 


GENERAL 



ELECTRIC 





stead y. . .tension-free flying 


only tubeless Automatic Pilot 



FOR LIGHT AIRCRAFT 


... at the Lowest Price! 
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in the sky — the distinctive sound of the 


Now, years uhead of any other U.S. airline, 
Capital brings you tlie smooth, quiet comfort 



Cleveland, Detroit, Chicago, Washington, 
Norfolk, Atlanta, Birmingham, Mobile, 
New Orleans, 

Watch for expanded Viscount schedules. 


I 


Thu Viscount is nianuCaclurcd by Vickers-Anusirongs 
and is powered by Rolls-Royce 


Capital 

/ AtRUNiS 
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In keeping with Webster’s definition 
of Reliability, Dallas Airmotive provides 
the type of engine overhaul that assures 
engine performance that is reliable 
and trustworthy. Dallas Airmotive is the home 
of reliable engines. Employing the finest 
technicians, Dallas Airmotive gives its 
technicians the finest and most complete 
equipment available with which to work. 

Dallas Airmotive hacks up its personnel in 
doing each job the right way so that the 
customer has a safe, reliable engine 
for hundreds of flying hours to come. 
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the key tarts faster 


The Aflipex 800 that you install in your 
aircraft Is a vital link in a new data speed-up 
program, h records doto on magnetic tope in a form 
most readily used by outomotic data reduction 
systems. These ore now being installed at government 
test facilities and of certoln major oircroft 
monufacturers. Their objective is to gel digested 
flight test data back to the engineer sooner. 

The Ampex 800 has all the practical 
requirements for airborne recording in the 
most odvonced military aircraft, it can record 
hundreds of simulloneous doto channels (mulliplesed 
onto 7 or 14 tope tracks). By interchangeable 
amplifiers it can encompass practicolly any 
conceivable combination of doto. And the Ampex 800 
is light in weight — low in bulk — and designed 
to high oltilude environmental requirements, 

You have greatest assurance of data 
compatibility when you choose the Ampex 800. 

It performs to precise standards and furnishes doto 
for reproduction on other Ampex Recorder- 
Reproducers. These ore the most widely used magnetic 
tape equipment ond their stondards 

Ampex Corporation is prepared to give information 
and ossislance or the entire data acquisition ond 
reduction system of which the Ampex 800 
Airborne Recorder is a port. For descriptive 
literoture on the recorder, write Dept. UU-24M 
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Recent no-draft forgings 
by Kaiser Aiuminum 


ICaiser Aluminum’s Erie plant has been successful in 
meeting its customer’s ever-growing needs for no-draft 
forgings. 

Shown on these pages are a few of the many no-draft 
forgings produced by Kaiser Aluminum on existing 
equipment for the aircraft industry. 

Additional equipment— especially designed for no- 
draft forgings— will soon be installed to greatly increase 
our capacity for these specialized forgings. 

Kaiser Aluminum no-draft forgings give you the ben- 
efits of substantial cost savings through the elimination 
of machining, plus extremely light weight with high 
strength, close tolerances, and superior finish. 


When you submit yOUr aluminum forging inquiry to 
Kaiser Aluminum our highly skilled engineering staff 
will evaluate the forging to determine its suitability as 
a no-draft forging. 

For immediate attention, call any Kaiser Aluminum 
sales office listed in your telephone directory. 

Kaiser Aluminum 8s Chemical Sales, Inc., Genera/ 
Safes Office, Palmolive Bldg., Chicago 11, Illinois; Ex- 
ecutive Office, Kaiser Bldg., Oakland 12, California. 

Us§r Mlminum 
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ind DEVELOPMENT 


(AD\'BRTISEMENT) 


necessity for tlie utmost in control 
produce forces in any direction 
which m e simulated in \Vcsteni Gear 
centrifuges in excess of 100 times the 
normal weight of tlie part. Studies 
of the reaction to shock loadings are 
duplicated in our laboratory by im- 
pact tests often running in excess of 
200 G’s, 

The effects of wind, sand, dust, 
rain, sunshine, snow, heat, cold, 
vibration, impact, chemicals, lubri- 
cants and materials must be evalu- 
ated while constantly striving to 
increase load carrying ability, serv- 
iceability and reliability of products. 
Extensive testing is required to 
assure that no possible condition 
has been overlooked which may 
cause a malfunction. An example of 
a test stand setup to check the oper- 
ational characteristics for testing 
linear actuators is shown at upper 
left. The interrelation of magiiet- 
isni, electricity, gravity, vibrations, 
forces, materials and chemicals 
under environmental conditions 
often poses the necessity of midti- 
tudes of carefully controlled, pre- 
cisely measured tests. 

Western Gear engineering recog- 
nizes these very necessary elements. 
Therefore, in our block-long testing 
laboratory the most modern equip- 
ment is provided to prove design 
concepts. Tliiis meticulous attention 
to perfection lias made Western Gear 
the leader in the field of aircraft 
gearing and systems design. Whv not 
let us assist you in your next power 
transmission problem? Western 
Gear Corporation, General Offices, 
P.O. Box 182, Lynwood, California, 


The Role of Modern Test Facilities in 


the Design of Aircraft Gear Drives 

by John Morris 

Manager of Engineering, titstem GearCor/iurafiua 


Modem aircraft, whetber it be piloted or electronicallv guided, requires 
mechanical devices of utmost reliability. No longer can the designer 
depend entirely upon experience but must have available extensiv e 
equipment capable of producitig the environments and loading condi- 
tions which wiU check tlie newly designed parts to the conditions 
encountered on its assigned mission. 


This environmental test equip- 
ment must be operated by experi- 
enced personnel under the guidance 
of engineers capable of correlating 
and analyzing test results and their 
actual relation to final installations 
before a suitable product can be 
designed, produced, and proven. 
Mother Nature in her unlimited 
weather laboratory produces ex- 
treme variations of the elements in 
almost incalculable combinations. 
The laboratory must endeavor to 
precisely duplicate conditions. Alti- 
tude chambers at Western Gear Cor- 
poration (as shown in the photo at 
lower right) can carry the test part 
to the extremes of altitude beyond 
the reaches of piloted (light up to 
and in excess of 90,000 ft. Temper- 
atures must be duplicated far below 
those normally eiicouiitcrcd by 
present day military craft. Tests have 
been run at Western Gear as low as 
-B00= F. 


The salt spray of the sea and the 
steaming humiditv of the jungle as 
well as the wind and dust of the 
desert are being duplicated daily in 
our block-long test laboratory. The 
tremendous speeds as well as the 
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Grand slam for rubber 


H' life from tires that already out- 
wear other leading brands? One way 
we look for the answer at B.F. Goodrich 
is by putting our tires through a tough 
physical— watching how they perfotm 
undet conditions fat more severe than 
they'll ever meet in actual use. 

Tires selected at random from pro- 
duction lines are "landed" again and 
again by slamming them against a 

hi rling dynamometer flywheel (above). 
; the first sign of fatigue, the test is 
^..^pped and analysis begins. Temper- 
ature readings are taken; tires are 
checked inside and out. 
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Tests like this have helped make 
B. F. Goodrich first with the Dimpled 
tread, first with the Tubeless Tire, first 
with the new ultra-high-speed military 
tire that lands at speeds over 300 mph. 

Recent airline comparison tests show 
that the B. F. Goodrich Dimpled tread 
outwears other leading brands. That’s 
because a more uniform layer of tread 
rubber gives greater protection against 
tread cutting, better tread load distri- 
bution. Result; more landings before 
recapping. 

And B. F. Goodrich Tubeless Tires 
make greater payloads possible. One air- 
line reduced weight as much os 120 lbs. 


per pl.ane under regular tires and tubes. 
Tubeless Tires save time and money in 
warehousing and maintenance, too. 

Ojntinual testing to make the best 
even belter is a typical example of 
B. F- Goodrich leadership in research 
and engineering. B. F. Goodrich Com- 
pany Tire £} Equipment Divition, 
Asronaulictil Salet, Akron, Ohio. 



EDITORIAL 


Revamping Our Airport Structure 


Civil and milifary aviation face a tremendous jnoHeni 
in revising the airport stnictiirc in this couiitr\' to meet 
tlic new problems cretitcd b\- tlic twin requirements of 
handling an imptccctlcntcd volume of airline and 
busiiiess-flving traffic and of providing an adequate base 
for tlic air defense of the Nortli .American continent and 
the long-range .striking force of the Strategic Ait 
Command- 

Thc fact that future air traffic operating on these 
diserse civil and uiilitarv missions must be handled by 
an integrated air traffic control system geared to the 
500-1.400 mpli. S|)eeds of modem aircraft is now generally 
recognized, and initial steps towards effective action on 
tliis problem are undet way. 1 lowevcr, the problem of 
pros'iding the proper ground facilities for the heavy 
volume of future military and civil aircraft movements 
is still oiib’ dimlv perceived by the legislators and tax- 
))a\crs who will be asked to support an airport construc- 
tion and modernization ptognini of impreeedentcd size 
and scope. 

New Pat'fern Required 

There are plenty of airports in this country, but few 
of them now fit the future requirements of military and 
cisil aircraft operation.s. In the inilitars' field, most of 
the airports built during AV'orld W'ar II were training 
bases located primarily in the South and Southwest 
where Rsing weather is best. "Ilie locations of these 
fields docs not fit the ciincnt militars' problem of deploy- 
ing an air defense force in areas where it can best protect 
the vital industrial complexes and communications 
centers of the Uniteel States and Canada. 

Nor docs the pattern of World A\'ar II fields fit the 
requirements of basing Strategic Air Command bombers 
where they offer the least vulnerable targets to long- 
range cnems' air or missile strikes and the best position 
from which to launcli an intercontinental counterblow. 
As the political threat to Strategic .\it Command bases 
in the Middle I’last, North Africa. Iceland and Europe 
increases, the necessity for a svcil di.spcrscd network of 
domestic bases becomes more acute. 

Nescr before lias either the US.M'' or Nasal asiatioii 
faced the problem of liuilding air bases to sustain combat 
operations from the North .\mcrican continent, llic 
USAF is noss spending about $1 billion annuail; on 
new air base construction, much of it in this countrs. and 
the lack of domestic bases is increasing the s uhierabilits- 
of the Strategic Air Command to surprise attack. In 
all the public furor oscr long-range bombers, guided 
missiles and supersonic fighters, the job of prmiding 


adequate Ixiscs and facilities from wliicb to oijcrate. 
maintain and siippb- them has been generally oserloofced. 

Civil aviation also i.s bursting out of an airport pattern 
that lias not changed essentially since World A\'ar II- 
'Ilicre have iiccii some magnificent new air terminals 
constnictcd in recent vears at San Francisco. Seattle. 
Wicliita, Milwaukee, Pittsburgh and St. Louis to name 
a few, but such major traffic hubs as Los .Angeles and 
New A'ork still offer passenger facilities that belong in 
the tri-motor days of air travel. In addition to the 
runway and ramp problems of aircraft design for jet 
transports, Charles J. Lowen, Civil Aeronautics Admini- 
strator. recently pointed out the strain that will be 
inqioscd on current-type passenger facilities by dumping 
loads of 120 to 150 travelers into a terminal on a single 
flight. I'.verv’thing from lavatories to ticket counters and 
taxi service will have to be radically revamped to handle 
this unpreccdcntexl scale of peak loads. 

Fortunately, the Federal .Urjxirt .Act is now in a 
much more flexible shape, thanks to the legislative bull- 
dogging of Senator Warren Magnuson (D.-Wash.). The 
Civil Aeronautics .Administration is now able to plan 
for three years in advance on its airport aid and to 
promote a more realistic program. Mr. Lowen cited 
statistics showiirg that local sponsors of civil-airport 
projects will have available funds tofalliirg S247 millioir 
through Fiscal 1<559 with which to match an estimated 
federal financing of 5232 million. 

STOL May Provide Answer 

However, as is so comnron in aviatioir, the rapid pace 
of technological progress inav soon invalidate marry of 
the current trends in airport platrniirg. hr an effort to 
avoid the inevitability of increasing miles of itrrmobilc 
concrete nrnwavs. invcirtivc gcirios already is hard at 
work on nc«' types of aircraft that will takeoff and land 
at attgles approacltiirg tire vertical aitd itray irot need 
ntuch more area than art ovetsizxrd hchcoptcr landing 
pad. .Altliough the .rpjrearanec of these revirlutioirary 
craft is certaitr, the tirtre at wlrtcir they will make their 
practical apix.-Jtatree is |ust as uncertain. This perplexing 
unccrtaiirty poses oite of the airport plairners toughest 
headadres. 

Wlrater cr the future holds itt the way of revolutionary 
aircraft it is eertaiir that adexjuate iong-r.ttige planning 
for airports and other grouird facilities for both civil and 
military air fleets is just as vital as the effort ttou being 
expended on developing ircw types of aircraft. 

—Robert Hotz 
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TITANIUM helps the Voodoo 
work its magic... 


McDonnell’s new F-101 Voodoo, a super- 
sonic long-range strateg;ic fighter capable of 
delivering atomic weapons, depends upon 
REM-CRU titanium for vital parts . . . just 
as do most other advanced-type aircraft. 

For titanium’s high strength-weight ratio 
has made it an essential aircraft design ma- 
terial. And REM-CRU, a leading producer of 
titanium, led in the development of titanium 
alloys for aircraft applications. For example, 
REM-CRU titanium alloy grades C-llOM 
and C-130AM are used extensively for pri- 
mary structural fuselage frames, webs, stif- 


feners, angles, and wing spar fittings. 

And because of REM-CRU’s greatly ex- 
panded facilities you can be sure of prompt 
delivery of sheet, strip, plate, bars, wire, tub- 
ing and forgings ... in a wide variety of sizes, 
shapes and grades — including new REM- 
CRU high-strength, weldable alloys. Let 
REM-CRU’s engineering staff work with you 
on the application or fabrication of titanium. 


To keep abream oj the laletl deielopmenlt on IkU 



REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 





tlae new 400 mph turno-prop 

VISGOXJTVX 810-840 


designed, for greater 

The Viscount SIO • 840 is designed to cruise up to 400 miles 
sn hour at 20,000 feet. Carrjdng up to 70 passengers, it 
»-ili be the ideal aircraft for medium-haul, high-density 
routes. Higher speed and enlarged capacity are combined 
with greater engine economy and relatively low first cost 
to give the Viscount 810‘840 its unique advantages. Pow- 
ered by four new Eolls-Royce Dart R. Da. 7 or R. Da. 8 
turbo-prop engines, the new t'ickers Viscount 810-840 
will be put into service by Continental Airlines in 1958. 

turbo-prop 

VICKERS 


profits and economy 

By then Vickers Viscount aircraft will have amassed more 
than a million hours of flying experience. 

Behind the new Viscount 810 • 840 standsthe great name 
of the Vickers Group— internationally famous as makers 
of aircraft, ships, industrial machinery and precision 

United States Representative: Christopher Clarkson, 
10 Rockefeller Plaza, New York 20, N. Y. 



pomeneo by foub bolls-roycs dart enbines 


lAIRCI 


Washington Roundup 


Publicity Vs. Security 

The Senate Subcommittee maluating U. S. airpower 
begun its public hc.irin|S (see p, 40) with Democratic 
Sen. Stuart Sraiington (hlo.). chairman, emphasizing tlic 
need for publicitt’, and Republican Sen. James DuS (Pa.), 
empbasizing the need for stcurih. 

Symington: “If ceii.sotship bars the citizen from access 
to necessary facts and expert opinion, his right freely to 
speak, freely to publish, and freely to debate the grave 
and far-reaching problems incident to national defense 
become but empty and useless legalisms. 

“Only a strong and clear shouing of injurs- to the 
national defense will justify the incalculable damage 
which can result from the people being forced to act 
in ignorance on matters which will determine tlieir 
freedom. 

“If is a fact that in a free society, censorship per se 
can constitute gras-e danger to national securitv, . . 

Duff: “One point which I want to make with all the 
force I can muster , . , and tliat is what is involved here 
is tlic security of the nation. In our s'stcm of government, 
the people must be told the facts, 1 strongly bclicse the 
American people arc entitled to them. At tlie same time, 
the Soviet intelligence forces must not be assisted by any 
carelessness on the prt of either the subcommittee or 
witnesses who appear before it. Therefore, it is my 
earnest request that tliose charged with maintaining our 
nation's military security be gi\ en the job of determining 
wltat military and technical matter should not be pub- 
licly revealed in the course of these hearings. In my 
opinion, tiiis subcommittee should asail itself of the 
guidance of those in our military establishment who are 
skilled in evaluating wliat facts should be kept secret 
$0 as not to assist the enemv." 

Liter. Vice Adm. Arthur Dasis. (USN. ret.) was ap- 
pointed by Secretary of Defense Charles E. Wilson to 
review cxecutisc lie-arings of the Symington Subcommit- 
tee for public release. Ss mington approved the appoint- 
ment, saying he understood that .Adin. Davis did a "fine 
job" of reviewing the Senate liearings on the firing of 
Gen. Douglas NfacArthur in 1971. Symington said he 
thought it better that an .-Vir Force officer not be assigned 
the job since the Air Force is deeply involved in the 
subcommittee’s investigation. 

InformaHon Probe 

House Govcrnincnt Information Subcommittee, 
lieaded by Rep, Jolin E. Mo.ss (D.-Calif.), will liold 
public hearings around the middle of May on Defense 
Deprtment’s information policies. Inquirv vvili include 
specific complaints of newsmen cliarging tire withholding 
of information. R. Karl llonainan. former Deputv Assist- 
ant Secrctarv of Defense for Public .Affairs, told the sub- 
committee last January he knew of no instance where 
requested information had not been supplied, “except 
where such information in the opinion of responsible 
persons was considered of a nature which would jeopardize 
Ihe security of our country or would violate statutes or 
directives of higher authority." 

Late this week the subcommittee will question officials 
ot Commerce Department's Bureau of Foreign Com- 
merce about control over tire export of technical data. 
Under one regulation, scientists mailing unclassified 
scientific and educational teclinical data to foreign col- 
leagues arc required to have the envelope stamped: 


“Export Control of Technical Data. General License 
GTDS (General Technical Data. Scientific). A'alidatcd 
Export License not rcquiied.” Scientists have complained 
to subcommittee that this kind of negative regulation, 
apparently unenforceable, is "asinine." They say col- 
leagues overseas look on it as "a silly game of cops and 
robbers" on the government’s part. 


Supplemental Carriers 

Air Coach Transport Assn, hopes to have a provision 
authorizing the Civil Aeronautics Board to award certifi- 
cates for "supplemental” air service tagged onto legisla- 
tion directing permanent certificates for Alaska and 
Hawaii carriers. ACTA wants it clarified that the Board 
has uutliority to certificate irregular operations. 

CAB Confusion 

Confusion and dissatisfaction over nominations to tlic 
Civil Aeronautics Board and the Civil Aeronautics Ad- 
ministration lias spread from the Senate hAW .Apr. 16, 
p. 25) to the House. 

Wlicii CAB Member Joseph Adams appeared before 
the House Commerce Aviation Subcommittee last week, 
Chainnan Oren Harris (D.-Ark.) asked if he were correct 
in addressing Mr. Adams as "Chairman." Member 
Adams explained that he was only acting chainnan, and 
pointed out that the Board now has a new chairman— 
James R. Durfec. But he said Mr. Durfee has gone back 
to Wisconsin, where he was chairman of the state public 
utilities commission, to "clean off his desk." (Even with 
Durfee's nomination approved bv the Senate, the Board 
is not up to strength. The nominations of G. Joseph 
Minctti as a CAB member and Charles J. Lovven as CAA 
administrator have been held up by Sen. A. S. Mike 
Monronev’s Senate Commerce Aviation Subcommittee 
since last Jan. 9.) 

Rep. Harris told Acting Chairman Adams he Unicntcd 
the “tunning changes that have been part of the Board 
and CAA” recently and said he hoped that "one of these 
days,” the Board will be able "to make a decision that 
will stand at least for a short while, anyway." (Hopeful 
note: Sen. Moiironcy. who has been abroad, was due to 
return to AA'ashingtbn today.) 

Fight for Friendship 

Sen. John Butler (R.-Md.), making a last fight to make 
Baltimore’s I'ricndship Airport the alternative airport for 
M'ashington. D. C., argues that at least 25 major cities 
have airports more than 40 minutes travel time awav. 
He made the point in an 8-pagc letter to Sen. M'anc’n 
Magnuson (D.-Wash.), Chairman of the Commerce 
Committee. Ihe committee is scheduled to vote this 
week on a report, approved by the Aviation Subcommit- 
tee headed by Sen. A. S. Mike Monronev (D.-Okla.), 
directing the Civil Aeronautics Administration to pro- 
ceed with the construction of an alternate airport at 
Burke, Va. Some of the cities Butler lists: Chicago, St. 
Louis, Cincinnati. Cleveland. Fort \Vorth, Los .Angeles. 
Minneapolis, Nav Orleans, Pittshu^h. St. Paul. San 
Francisco, Seattle, Toledo, 

— Wasliington staff 
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PROTOTYPt F-104 cacrici tip-tanks in flight. It is powered by Curtiss- Wright J-65 engine. F-104A will have GE P9. 


USAF Shows 


By Irving Stone 

Palmdale, Calif.— The air superioritv 
F-I04A Starfightci was unveiled here 
la.st week and put through a startling 
dcinonsfration of steep climbs, maneu- 
vers and level fli|ht that gave a clear 
clue to the plane’s high performance 
capabilities. 'I’he fighter is described by 
Lockheed Aircraft Corp.. its builder, as 
the world’s fastest combat plane. 

A very small configuration as figliters 
go. the F-lOA probably has a gross 
weight of about M.OOO lb. Span is 21 
ft, 11 ill., length is s4 ft. 9 in. and 
height is 15 ft. 6 in. 

No speed figures were tevcalcd for 
the plane, but .\viatiox Week has 
learned tliat tlie prototvpe XF‘-104, 
powered by a W'right J65 with after- 
bunier, has flown at Mach 1.8 (1.192 
niph. The ptoduction F-104A, powered 
by the much more powerful General 
Electric J79 and afterburner, obviously 
is capable of higher speed, reported to 
be better than Mach 2 (1.324). 

Thc Starfiglitcr has been ordered in 
qii.intity. l-'irst production models .are 
sclicdulcd for dcli'ery to tactical units 
in the nc.ir future. Meanwhile, early 
production planes are being tested. 

Loekliced .also has developed a two- 
scat version, tiac F-104B, which has 
been ordered by the .Air Force. The 
F’-104B could double as a two-place 
tactic.a! fighter and a trainer, but neces- 
sarily will curry less fuel because of the 
space the rear man will occupy. 

One most unusual feature of the 
]'-104A is the plane’s very small, thin, 
straight wing, incorporating 10-dcg. 
negative dihedral. Only dimension re- 
vealed for file wing panel is that it 
measures 7i ft. from fuselage side to tip. 

Examination of tlic wing discloses 
that the root chord is approximately 10 
ft. 6 in., tip chord about 4 ft. 1(1 in. 
Thickness of wing at center chord point 
of tip is approximate!'' IJ in. 



AVIATION 


K. Aaril U. 1956 



Unique Details 

Flap length is 4 ft. 9 in., with in- 
board chord measuring 5 ft., while out- 
board chord is about 2 ft. 

Aileron length is about 2 ft. 9 in., 
with inboard chord measuring 2 ft, 
and outboard chord about I ft. 6 in. 

Leading edge flap, nosed with a sharp 
edged extrusion, has an inboard chord 
of approximately 1 ft. 6 in., outboard 
chord of about 9 in. 

Engine inlets of F-104A were covered 
b\' metal shields. Tliis cmering con- 
ceals an externa! ramp or wedges 
mounted on tlie fuselage to ciiusc ,i 
shock wave to form. This is an efficient 
method of getting ait through the inlet 
at speeds above Mach 1.4. 

C. L. "Kelly" Johnson, fonner chief 
engineer of Lockheed’s California Divi- 




-RAZOR’ EDGE of very thin F-104 wing and the higt 
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sioii, jnd now- vice-president for re- 
search mid development, revealed these 
highlights about the wing and other 
design features: 

• \\'ings are short bct’iuisc the speed 
regime in which it operates, coupled 
with its high thrust-to-weight ratio, 
makes the low aspect ratio neccssari-. 
Also, to make the wing thin, it had to 
be short. 


• Straight, thin wing develops high 
lifts at low angles of attack. No plane 
filing todav, even rescatch craft, h.is a 
iimg as thin as the h-104's. 

• Radiics of leading edge surfaces of 
the wing (and tail surface) is .016 in., 
iihich makes it difhcult for ice to ac- 
cumulate. 

llic plane’s speed also creates a ther- 
mal rise to take care of any ice form- 


ing on the basic ai^lane surfaces. 

• NegaKve dihedral is incorporated be- 
cause of the combined effects of having 
a wing panel that extends only about 
7i ft. from tire fuselage and a tail fin 
that readies almost the same distance 
vertically. As a result, deflection of the 
rudder acts like an aileron and. to com- 
pensate for the roll from the vertical 
tail, negative dihedral is used. 

• The F-lO-f is designed cssentiallv si m- 
mctrical about the horizontal and let- 
tieal axes. This resuits in a inid-iiing 
plane, affording 12% less drag than 
iiould be obtained with a loiv-iving dc- 

• Movable, horizontal stabilizer is set 
high on the tail fin to increase the ef- 
fectiveness of the vertical tail bv serv- 
ing as -an end plate. This position also 
avoids the doivnivash effects of tlie 
low-aspcct-ratio wing. Effectiveness of 
the F-104 vertical tail is about twice 
that of a normal vertical tail- 

• Downward ejection seat w-as incorpo- 
rated in the Starfigbter. because at the 
liigh flight speeds the plane can attain, 
it is Siifer to project the pilot downward 
so he docs not run the risk of hitting 
the tail. Downward ejection gives a 
simpler canopy and better cockpit de- 
sign. 

Ejection Sequence 

For ejection, the pilot pulls a handle 
to start an automatic chain of events: 

(1) Cockpit is depressurized, and 
stick pops forward and out of the way. 

(2) Parachute shoulder harness snaps 
onto pilot, his legs arc pulled close to 
the body by straps, and ankle clamps 
hold the feet in place. 

{3> .An explosive cartridge releases 
the escape hatch and jettisons the seat 
downward. 

(4) Pilot's scat belt unsnaps, freeing 
him from scat. 

(5) .At present altitude the cliute 

If scat tails to eject, a pull on a han- 
dle will drop the seat out of the plane. 
In this case, the scat might skid along 
the bottom of the fuselage. 

Commenting on ejection capsules, 
Joliiison said, "Wc have catcfully 
studied the ejection capsule appro.icli 
to pilot ejection and believe tiiat it 
actually jeopardizes the man to an un- 
acceptable degree. 1 personallv am ot 
the opinion that there will t>c more 
accidents due to poor control connec- 
tions to the pod than there will be 


Eosy Access 

Other design features of the F-104.A 
include the use of boundary layer con- 
trol. Engine bleed air is directed met 
flic flap leading edge for BLC during 
takeoff and landing. 

Flap cm the wing’s leading edge cuts 
down on the plane’s takeoff nm. It also 
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reduces landing .speed, which is reported 
to be 120 to 1 lO knots. 

Large engine access door, on bottom 
of fuselage, serves a double function by 
supporting most of the plane’s hydraulic 
equipment, thus facilitating senicing. 

Diic brakes ate located on the siJc 
of the fuselage, just aft of the wing 
trailing edge. 

Just forward of. and tsclow, the air 
intake on the right side of the fuselage, 
there is a ram air turbine which can 
be dropped into the airstream to pro- 
vide a drive for emergency hydraulic and 
electrical services. 

Below the cockpit on tlic left side of 


the fuselage is a gun port for a 20-niin, 

M:iin landing gear as well as nose 
gear, retracts fonvard into the fuselage. 
Alain landing gear wheels rotate for flat 
positioning. 

No Honeycomb 

Future versions of the F-104 will 
exploit aluminum alloys fitlly, before 
anv switch is made to titanium alloys. 
Now. only portions of the latter mate- 
rial arc used in the exhaust section of 
the plane. 

No honcvcomb material is used in 
the F-104A.' 


In addition to jcftisonable tiplanks 
which fit over the wing tips, provision is 
made for attaclinient of undenving py- 
lon tanks if needed fot extra fuel. 

It is cliiiincd that tlic General Elcc- 
Itic J"9. ])owcrpIant for the Starfightcr, 
can produce more thrust per pound of 
engine weight than any other engine in 
its power class- No tlirust figures have 
been revealed, hut the engine is bc- 
licr cd to develop a 12,000 Ib.-tlirust. 
•At top speed, the engine with after- 
burner dc\-elops half of its thrust as a 
ramjet. Tlic J79 employs variable stator 
blades to obtain maximum efficiency foe 
carious flight conditions. 



Atlas Engine Is Fired by Roeketdyne 


By Rieharrl Sweeney 

Canoga Park. Calif.— Rocketdvne Di- 
vision of North Antcrican Ai’iat'ion last 
week opened the gates of its field pro- 
pulsion laboratory in the Santa Susana 
Mountains near Los -Angeles and fired 
some of the most powerful rocket en- 
gines in existence today. 

Tlie tour coi'crcd a control center 
for a typical set of three test stands, a 
components test laboratory and a typical 
firing at the 1,600 acre mountain-top 

Main esent for r isitots was the firing 
of a sustainer chamber for an .Atlas 
ICBM. Witnessed from 350 vards 
assay, it svas fired from a liorizontai test 
stand into free air. Most firings con- 
ducted from sertieal test stands into 
a blast deflector. 

A complete .Atla.s posserplant con- 
sists of three rocket chambers; the sus- 
tainct chamber developing 135.000 Ib- 
tbrust and tsvo 100,000-Ib. chambers. 


The latter are moirnted on cither side 
of the sustainer chamber and svill drop 
off part way through the missile’s posv- 

TTie sustainer alone ss’ill posver the 
Atlas during the final stages of its full 
180 sec. engine tun. 

Being fired, during the day were a 
three<namber Navaho missile engine, a 
powerplant for the Douglas Thor 
IRBM, a complete threc-chambcr Atlas 
engine and a Redstone ntissilc engine. 
All firings, including the demonstra- 
tion for newsmen were part of regularly 
scheduled tests. 

Control Center 

In the control center, direct record- 
ing equipment for exact parameters of 
pressure, temperature and time were 
shown, as well as the 26-ehaniiel oscillo- 
graphs capable of 2.000 cps. for tran- 
scribing transient information of buildup 
and decay rates and limits of pressure, 
temperature and strain. At Santa 


Susana, an IBM 704 digital computer 
is being installed for greater speed in 
data reduction of oscillograph recordings 
as well as compulations by test engi- 

Development Groups 

Operating at Santa Susana are the 
engineering test and rocket powerplant 
dcselopment groups. Engineering test 
is primarily concerned with exact test- 
ing techniques, equipment and pro- 
cedures while the deielopmciit group is 
interested in the engines being tested. 
The development group sets up test 
lequircmcnts; the test group carries 
tlieni out. 

■At Santa Susana. seven sets of test 

under design and construction, as is a 
isroduction plant fot liquid oxsgcn, 
PtesciitK'. a contractor lias to truck in 
"lox," as it is called, b\ a steep, nar- 
row and twisting road. 

All but one of the test stands arc 
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vertical, with engines firing tuward the 
ground. Incli-thick steel plate, watcr- 
toolcd, is employed as blast tlcfleetors 
on the stands- Deflectors also help to 
reduce the noise, although pressure 
waves still present a problem as thev 
travel over mountain lips and land on 
communities sometimes miles away 
from the test area. 

Rocketdyne now is testing engines 
and components ot more than ^^0,000 
lb- thrust- Stands currcntlv under de- 
sign and dcsclopment will hold engines 
or up to a million pounds of thrust. 

'Ihe Santa Susana facility is com- 
posed of five areas, two belongiiig to 
North American and fliroe to the Air 
I''orce blit all operated bv North 
American. The areas are Bowl and 
Area 1, of NAA; Alpha, Bravo and 
Coca belonging to US.\I''. 

One of the most important parts 
of Santa Susana is tlic components 
test laboratorx’, where newsmen saw 
a test conducted on a gas generator. 
The exhaust was lighted off. -A critical 
part of any rocket engine is the 
generator, usually operated either by 
decomposing liydmgcn peroxide or 
main rocket propellant, and supphing 
power for the turbine pump wliich 
must delis-cr upwards ot 1,S06 lb. per 
second of fuel and oxidizer into rocket 
engine firing chambers. The generators, 
about the size of a football or smaller, 
deliver more horsepower tlian a loco- 
motive. 

Tlie Rocketdyne Dii ision has sci cral 
plants spread o\er tlie Los .Angeles 
area. Main Rocketdine plant is located 
in this small community 35 mi. north- 
west of Los -Angeles, fjete. eventually, 
will be located the engineering and 
production for rocket engines, now 
spread over scseral facilities; engineer- 
ing in Canoga Park, engine machine 


shop work in Beverly Hills, assembly in 
the small San I'crnando Valley plant 
.It Dcering, plus sustaining oper.itions 
at a southwest Los Angeles site. 

On the Canoga Park North Ameri- 
can propertv. covering 40 acres and 
worth S3 million, ate also located the 
headquarters for the N.AA Atomies In- 
ternational Division. This division also 
has an area in Santa Su.sana. where a 
rcictor is being installed to generate 
electricitv and for other industrial 
purposes. 

C)nc of Santa Susana’s biggest 
problems is noise which bounces over 
tlie lip of the niountaintop site and 
strikes communities in Simi Valley, 
San Peniando Valley and sometimes 
crosses another inoimtain range and 
bounces info southwest l.os Angeles 
40 mi. away. Also bothersome arc 
shock wuses, such as those that arc 
generated when a complete Atlas engine 
IS fited- 

Constructiun of test stand areas is 
such that groups of stands are placed 
in small hollows surrounded by rocks, 
with a control center and support 
facilities. Tlie stands themselves arc 
steel, anchored into bedrock by con- 
crete, with variations possible in what 
engine can be mounted and methods 
of test employed. 

Design of Moon Rocket 
Now BelieA'ed Possible 

Philadelphia— Tlie state of art is ready 
now to start designing a research rocket 
to the moon, George II. Clement, sen- 
ior engineer Rand Corporation, last 
week told a I'ranklin Institute Sympo- 
sium on rockets for peace. 

Rigorous solution of classical equa- 
tions of celestial mechanics on Rand's 


Johniac computer indicate that a Inm- 
elrcd pound pavlciad s|)lit half and half 
between scientific instruments and a 
one watt fclcnictcring transmitter could 
he safely landed on the moon. Project 
would need a three stage rocket which 
would have a 950.000 pound starting 
weight and reach 33,000 feet per second 
sclocity at 350 miles aboic the earth’s 

Tiiird stage would spin at one 
resolution per second for stability in 
space and would carry an arresting 
locket to lower paiload safely on to 

The trip would take approximately 
two and onc-third days. 

Biggest problem is accurate control 
of initial trajcctori’ and speed. For ex- 
ample, if speed at 350 miles reference 
])oint abos'c earth was 83 feet per second 
too great or .5 deg. off in aim. payload 
would miss the moon and return to the 
cartli. 

Clement expects that although pay- 
load would approach moon at 9,000 ft. 
per second before slowdown rocket is 
fired, the lack of atmosphere around 
moon would preclude aerodynamic 

John C- Cooper, legal advisor of the 
Intcniatioiial Air Transport Association, 
‘tressed tirat, although at present the 
outlook for peaceful dcsclopmcnt of 
space is not good, it will be better if 
industry gives government a much 
needed civilian boost towards a declara- 
tion on the freedom of space. 
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Gen. Potcer Warns: 


Budget Policy Threatens Airpower Lead 


Washington— The United States will 
lose its technological suptcniacs- over 
Russia unless it abandons its constant 
budget-level policy for research and de- 
velopment and matches this hpc of 
expenditure to the rapidly-expanding 
requirements of technical progress. Lt. 
Gen. Thomas S. Power, chief of the 
Air Research and Development Com- 
mand, warned the Aviation Writers 
Association here last week. 

Gen. Power emphasized that the 
rate of technological progress has not 
leveled off but is increasing along a 
geometric progression of constantly-in- 
creasing steepness that mattlics the 
basic growth curves for the general 
progress of civilization. 

“An increasing rate of progress." he 
said, "goes hand in hand with increas- 
ing growth of complexity and increas- 
ing efforts required to achieve equal 
units of progress." 

"This mean.s that one year’s budget 
for research and development cannot 
buy an equal amount during the fol- 
lowing year or vears thereafter. There- 
fore. researcli and development appro- 
priations must be matched to the ex- 
panding requirements of technological 
progress. Unless we can sec out way 
clear to do so. we will lose our tech- 
nological superiority to the less budget- 
hampered Russians.” 

R & D Task 

Gen, Power s.aid the United Stat« 

power but will continue to hold it only 
if a well-planned, vigorous rescaicli- 
and-dcvelopment policy is pushed utiliz- 
ing all tlie advantages offered by a 
free and competitive civilization. He 

sian methods eveii though thev appear 
to be more efficient. 

“Obviously." he said, "we cannot 
adopt Communist principles of oper.i- 
tion because in so doing we would 
destroy cxactlv what wc are fighting 
to preserve. A\'e must outperform the 
Russians through vastly superior man- 
agement techniques and methods of 
operation that are possible in our tv-pe 
or civilization." 

In addition to an expanding rc- 
scarcli-and-development budget that 

will move along the natur.i1 growth 
curve of this country. Gen, Power rec- 
ommended the following basis for a 
sound technological program; 

• Increased expenditures on research 
and development by private indnstrv. 

• Increased emphasis bv private indus- 
try in providing post-graduate tech- 
nical education for its cmplovcs. 


• Greater use of the atmosphere of 
academic and scientific freedont in uni- 
versities and scientific institutions that 
can be far mote conducive to creative 
thinking than the regimentation and 
political pressure of a Communist 

'.'E effective industry-niililary rela- 
tions in the use of basic new knowledge 
to develop new aerial weapon systems 
in the shortest possible time. 
Industry's Burden 

■'A\'c may become economically un- 
able to keep up with the accelerating 
pace of the race for technological su- 
premacy unless industry is not only our 

assume a far greater share of the re- 
search and development burden tliaii it 
docs now. If the military can draw to 
an increasing extent on the rc.sults of 
cis'ilian sponsored research and dcsclop- 
ment. instead of the other way around, 
I am confident we can sta;- ahead in the 
airpower race indefinitely without im- 
pairing the standard and stability of 
niir economy. 

Citing the Air h’circc program to pro- 
side its officers with advanced technical 
training. Gen, Power said prisate indus- 
try should be encouraged to finance 
graduate and post-graduate technical 
training for its promising employes "on 
a far greater scale than is being done b\’ 
a few progressive companies." 

"I believe that an all-out effort along 
these lines b)' industry would not only 
prose a great boon to industry itself 
hut would help this countn- to keep 
pace ss'ith the Soviets in the race for 
superior brain power." 

University Aid Sought 

Gen. Power emphasized that the ,Air 
Research and Development Command 
ss as making strenuous efforts to tap the 
scientific manposser resources of uni- 
sersities through contracts let by its 
oss ii Office of Scientific Research. 

"W’e encourage research in the most 
diserse fields." he said, "esen if no im- 
mediate military ads’antage should be 
apparent. The main purpose is to ex- 
tend our basic knowledge wliicli we 
bclicse will ultimately pay off in pro- 
viding the basis for some radically new 
weapons li\’e. 10 or 20 years hence." 

Ill an attempt to radicallv cut the de- 
velopment cycle for new- weapon s's- 
tems, the Air Rcscarcli and Develop- 
ment Command has adopted a new 
policy of major com|)Oiicnl or siib-ssr;- 
tcin development. The new "state-of- 
the-art” principle as explained by Cen- 
tral Power permits development of new 
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major components such as engine, fire 
control systems, missile guidance sys- 
tems. etc., on the basis of the latest 
scientific advances without being ' time 
tagged" for any specific weapon system. 

This policy is expected to make a\ail- 
ablc a large \arieri of rcadih-available 
and highly-adsanced subrsystems to use 
when a new weapon-system dcaelop- 
meiit is planned and will cut down the 
length o{ lead time requited to get the 
entire system operationai. 

Russion Progress 

"W’e still have a long way to go 
before wc can make cffcctn e use of this 
approach because wc still permit crash 
programs to keep iis too occupied to 
spend much time on weapons for the 
future.” Power said. 

"For this ictv reason,” he added. 
"The Air Research and Doclopmciit 
Command has initiated steps to form a 
long-range program planning es ciy facet 
of onr operations for mans* sears ahead. 

"Six long range planning committees 
Inwc been appointed to cover such fields 
as guided missiles and space vehicles, 
aircraft, propulsion materials, clcctron- 
ic.s and aero-sciences.” 

Gen. Power emphasized that the Rus- 
sians iipijcar to be ahead of this country 
ill some areas and arc bound to soon 
catch up in many other vital areas un- 
less wc are prepared to meet their chal- 

'fhe United States, he said, still 
has the dominant position in militarv 
airpower "at the moment” but will 
continue to maintain it oiiK if all of 
the techniques and resources of a free, 
competitive society are vigorously and 
intelligently applied to our research and 
development effort. 
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Senate Subcommittee Begins Probe 
To Evaluate Soviet-U.S. Air Status 


By Kallierinc Jolinscn 

Washington— niie Senate Armed 
Services Subcommittee, established to 
evaluate the status of U. S. aitpovver 
and licadcd by Sen. Stuart Symington 
(D.-Mo-l. the first Sccrelarv of the Air 
I’otce. launched its public bearings last 
week with fcstiinonv by two World 
War n ground ofBcers. 

Both Gen. Walter Bedell Smith— 
who was chief of staff to Gen. Eisen- 
hower during World War II. Ambas- 
sador to Russia (1946-49). chief of the 
Central IntclUgcnce Agency (1950-5?), 
and Under Secretary of Stale during 
tlic Truman Administration— and Gen. 
Omar Bradley— who was chairman of 
the Joint Cliicfs of Staff during the 
Truniiin -Administration— emphasized 

the need for military preparedness on 
the ground and on the sea. as well as 
in the air- 'riicv told the subcommittee 
that Ih S- inilitarv power depends on 
“strength in being" and research and 
<levclo|)ment effort— to assure the con- 
tinuance of the strcngtli in being. 

Sen. Svinington said the point in 
summoning tlic two |jroinincnt ground 
officers was “to acquaint the .American 
public in general w ith the need of pre- 
paredness." 

Scheduled to testify at the subcom- 
mittee’s second public session were 
Adin. Robert Carney, fonnet Chief of 
Nnval Operations, and Gen. Carl 
Spaatz. former USAF Chief of Staff. 
The Fundomental Question 

Symington said the subcommittee’s in- 
vestigation "will be focused primarily 
mjon one fundamental question- arc 
the present and planned strengths of 
the U. S. Air Force adequate to presen e 
the peace through the dctcnciico of 
aggression." 

Both the .Army— from the standpoint 
of airlift and guided missiles— and tlie 
Navv— from the standpoint of airpower 
and guided missiles— will be involved in 
the subcommittee’s investigation. 

"We arc determined that the inves- 
tigation will be conducted objectively 
and imparfiallv," Sen. Symington said- 
"W'e are deterniinctl tliat neither po- 
litical partisanship, nor any views pre- 
viously held on some of the subjects 
under study, shall be permitted to im- 
pede a full and fair investigation of all 
relevant facts, along with the gathering 
of expert and responsible opinions from 
the best qualified sources.” 

Sen. Symington, a persistent critic of 
the Administration’s defense policies 
on guided missiles and airpower, has 


declined to eh.alicngc the administra- 
tion .since his appointment as chairman 
of the subcommittee. On the eve of 
the subcommittee's first hearing, how- 
ever, Sen. Henry Jackson (D.-Wash.)— 
second ranking Democrat— declared that 
the Administration’s recent request for 
a S547 million supplemental military ap- 
propriation-including S248 million for 
increasing B-52 production— amounted 
to “confessing that tlicy're wrong." 
Plan of Operation 

Sen. Svntingfon said tire hearings 
will be divided into four pliases; 

• "Tlie first phase will include wit- 
nesses cmincntlv qualified to testify 
as to developments in the military 
situation since the end of World 
War JI. 

• “’nic second phase will have to do 
with an examination of the present and 
prospective airpower of the Com- 

• “Tlie third phase wall be devoted to 
tcstimoiiv iilmiit the present and pro- 
vpectivc position of U. S. airpower 
with respect to all major elements 
which affect that power. 

• “The fourth and final phase of the 
hearing will embrace an appraisal of 
the capabilitv of our .Air Force to dis- 
charge its mission in the light of what 
is known about the strength of the 
Communists." 

Gen. Smith told the subcommittee 
that imniediatelv after AA'orld War II, 
the U. S. realized the "exccHencc” of 
Russia’s top-level scientists and en- 
gineers, hut took the view that "below 
this thin crust there was a very great 


shortage.” He said the U. S. under- 
estimated Russia’s ability to fill this 
gap. -Although hiihlv-traincd German 
scientists were diverted to Russia after 
the war, Gen. Smith said be did not 
tliink Russian technological advances 
liave been "dependent” on these. 

"Wiiatever are tlic vital areas” of 
defense. Gen. Smith said, the U. S. 
"must, if possible keep ahead.” But 
consideration also must be given to "a 
sound economy.” Under questioning 
hv Sen. Jackson, Gen. Smith said the 
possession of a 1.500-mile missile by 
tlie Russians would have a “very pro- 
found psvchological effect” on this 
countrv's European allies. 

Gcn. Bradley predicted that the next 
all-out war would start with an attack 
on the U. S. lie mentioned the 
alternative that a small war "could 
get out of band.” For this reason, he 
emphasized, the U. S. is “almost 
entirclv" dependent on its military 
.strcngtli in being— Navy and grountl 
forces as well as airpower. 

Since the aid of AA'orld AVar II. 
Gen. Bradley said, the Russians have 
"alvvavs showed up with something 
better than hoped-our pilots in Korea, 
for example, were surpri.scd with the 
AtiG.” He said that the U. S. need 
not match the USSR “number for 
number” in defense forces, and should 
not risk ‘’economic bankniptcy" in the 
defense effort. 

Under questioning by Sen. Herman 
Welker (R,-Idahol. Gen. Bradley said 
Iceland’s action in forcing abandon- 
ment of the US.AF base there is 
evidence that Russia’s propaganda “is 
hc|iiinin| to have effect on the in- 
tegritv of the North .Atlantic Treaty 
Organization.” He agreed with Welker 
that the action dictated greater em- 
phasis by the U.S. on mtcr-contincnlal 
bombers and guided missiles. 


Quarles Promises Controls Roa ision 


had ch.-it|t-d that the .Air Force “sought i 

view!"' However, he also ii. 
abuses" and achieve ccononiv. 

He said Diidlev Sharp. Assistant US.AF Secretary for Materiel, and C. AA’. 
LaPierre. board cliairnran of Aircraft Industries Assn., will head a new study ol 
the regulations, insuring AlA a voice and an upporlunity to make suggestions. 
Quarles said the lneetil^ uncmeied no basic disagreement in philosophy between 
the USAF and the contractors. f H . 

In adSn'to Quailed and Slurp, USAF officials present' included Maj- Gen. 
■I’lioinas P- Cerritv, Assistant to the Deputy Chief of Staff, Materiel. 
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Sharp Says USAF’ Won’t Wield 
Excessive Control Over Indnstry 


By Claude Uilze 

AA'asliington— Dudley C- Sharp. As- 
sistant US-AF Secretary for Materiel, 
said last week that the Air Force has 
no intention of assuming excessive con- 
trol over aircraft industry operations. 
If such ii tendency is “creeping in," 
Sharp said, it will be stopped. 

Sharp gave his assurance to Aviaiiox 
We£k almost on the eve of a Pentagon 
conference at which representatives ot 
the .Aircraft Industries Assn, protested 
a number of contract clauses. .Al.A 
charged, in a resolution presented to 
US.AF Secretary Donald A. Quarles, 
that controls tend to limit the ability 
ot management to exercise its own 
judgment (AW April 16, p. 26). 

Sharp, however, emphasized his re- 
sponsibility to the public and Con- 

"If there are instances where indus- 
trial pctfomiance is poor," he said, ”vve 
can be criticized for out stcw-.irdsliip. 
It is only for this reason that we must 
insist on monitoring the aircraft produc- 
tion program. Ibcrc is no intait to 
iiitcrfcro with their business." 

On Executive Salaries 

Sharp's viewpoint is illustrated by 
his stand on executive salaiies, I'iic 
US.AF’s request for information on 
this subject is one of the sources of in- 
dustry irritation. 

"You may ask," he says, "why vve arc 
so concent^ with a problem such as 
this, which is a function of internal 
miinagement- The reason is that sal- 
aries arc largely reimbursed under our 

"It is certainly not our purpose to 
control the internal management of in- 
dividual companies who produce pri- 
marily for the government, but, on the 
ether hand, vve cannot ignore sudden 
salutv increases which arc obviouslv 
out of line." 

Sharp said there have been cases 
vvlicrc the Air Force has culled atten- 
tion to unvv'.irr.intcd raises, and its views 
have been accepted by aircraft com- 
panies without argument. 

He added: 

“ I’his, vve believe, we can and should 
do. and-in our 0 |)inion— this does not 
constitute an improper dictation to 
managanent of the manner in which 
it will conduct its business.” 
Production Controls 

The jssishmt secreF.iry indicated that 
industry will be asked to make sugges- 
tions on how the .Air Force cun meet 
its public obligations without undue 


interferenee with industry pretogatives. 
This would be a logical step, since 
industry already has tlie opportunity to 
comment on proposed procurement 
regulations before they arc promul- 

rhis is the current status of the 
proposed production control clauses 
now being protested by Af.A. Still not 
finalized, Sharp bclieies tlic regula- 
tions, or sometliiiig like it. is necessary 
for economy reasons. 

Hc points out that infonnation on 
production control is essential for the 
.Air F'orce to meet satisfactorily its over- 
all problem. 

Tnis ini olvcs sucli factors as industrial 
dispersion, mobilization, small-business 
interests and utilization of scattered 
skills and facilities. In addition, there 
is an obligation to conserve on the 
government’s investment in plants and 
tooling. 

•Another specific cited by Sharp is the 
possibility that a prime contractor will 
merbiiy from his subcontractors. If 
there is a change in a component, this 
can result in cancellations, and can- 
cellations cost money. .An overstocked 
item that runs into a cutback or engi- 
neering change is looked upon by Con- 
gressional critics as the tesponsibilih 
of the Air F'orcc. 

On the subject of profits. Sharp says 
he is deeply concerned because "sub- 
stantial reinvestment of profits reduces 
the fiicilitv and financing burden of the 
government. ’’ 

Reinvestment Need 

.Again denying that the .Ait Force 
injects itself a'ctii cly into corporate man- 
agement, Shat|) said. "We expect the 
aircraft companies to be pnident and 
eonsenatii-c In their trc.itment of diii- 
dends, and wc belieie the record will 
show this to be the case.” 

Fhc assistant secretary believes there 
is a growing trend towards greater in- 
vestment of aircraft and eneinc-coni- 
pany profits in research and dci'elop- 

He said he has made recent visits 
to the General Electric plant at Even- 
dale, Ohio; Wright Aeronautical’s new 
research plant to Quehanna. Pa., and 
the Allison facility at Indianapolis- .All 
represent investment of company 
funds. 

He .said there is a similar but not so 
marked a trend in the airframe in- 
diistrv. He made it dear that a com- 
pany reinvesting its earnings in such 
programs will have that ractor con- 
sidered when the Air Force is studying 
its profit picture. 



DUDLEY C. SHARP 


Sharp gave a clear picture of the 
US.AF approach to profit in a recent 
address before the National Security 
Industrial .Assn, in which he said; 
Profits Approoch 

•'Wc do not attempt to establish 
the profit factor bv formula. \A'e be- 
lieve that the profit allowance of each 
contract must be negotiated in relation 
to the value of the particular job to 

"We also encourage use of the 
profit factor in snth manner as to in- 
duce the contractor to perform more 
cfficicntlv than be otherwise might, by 
affording’ him an opportuiiilv to earn 
more profit thereby. 

"Since costs represent the greatest 
portion of price, use of the profit in- 
sults in the greatest savings to the 
government. 

"On the other hand, fl;it rates of 
profit, or preconceived percentages 
must be avoided, for, in the long run, 
such concepts tend to incre-asc costs, 
penalize the efficient and reward the 
marginal producer. 

"AVc consider that our incentive ap- 
proach is responsible in great part for 
indnstrv's cost reduction programs." 

To Avi.vnox Wekk, Sharp added 
that sales volume is the only practical 
yardstick for measuring profit. Net 
worth, he s;iid. is somavliat ridiculous 
and would get impossibly complicated 
in dealing with a prime contractor who 
has Navy and commctcial business in 
addition to .Air Force contracts. 

"Sales can be used as a base line 
for measuring profits on a contract-by- 
conhact basis." he said. 

"On the other hand, net worth, 
wliicli is dctcnninahic for only a 
specific point in time, and varies from 
day to day, is difficult if not impossible 
to use as a basis for determining profit 
allowance on a contract-by-contract 
basis." 
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News Digest 


A S7.5-million 10-megawatl nuclear 
reactor will be built b> Air Rcicatch &r 
Development Command at Wright- 
Patterson A1''B, Ohio, Design of the 
w-atcr-iiiodcrated, water-cooled reactor is 
scheduled for completion this month, 

Missile-carrsiiig McDonnell F31I-2M 
Deraon is being evaluated. In addition 
to missiles, stowed under its wings, the 
F3H-2M retains Demon's standard 
armament of 20inm, cannon. 

Six Fokker Friendship turboprop 
transports have been purchased bv 
Trans-Australia Airways for S2.7 mil- 
lion, TAA reportedly is having, diffi- 
culty disjjosing of its Convair 2-10 fleet, 
which it has replaced with Vickers Vis- 
counts, 

Two additional DC*6Bs arc urgently 
wanted bj' Australian National Airways, 
which is pressing for import licenses and 
early deliveries. 

Convair B-5S su])etsonic bomber 
powered-control system is being flight- 
tested by Convair-Ft. \\'orth pilots in 
a Northrop I'-89 testbed. 

Carrier evaluation trials have been 
pissed by Chance Voiight F8U Cru- 
sader. Grumman FllF-1 Tiger. Doug- 
las A3D Sknvurtior and Douglas F-ID 
Skyray aboard the U.S.S. Forrestal- 

Ttainer contracts totaling S2.5 mil- 
lion liavc been awarded bv the Na\T 
to Bell Aircraft Corp.'s Helicopter Di- 
vision. Ft, Worth, Tc.x., covering 24 
three-place HTL-6 (47G) and H four- 
place HUL-1 (47J), Bell’s orders for the 


IlUL total 24, all but two slated for 
active service, 

Gen. Lautis Norstad, air deputy to 
tlic Supreme Allied Cominandet, F.u- 
rope lias been appointed commander of 
North .Atlantic Treaty tlrganization. 
The first air officer to command these 
forces, he succeeds U. S. Annv Gen. 
Alfred Gruenther, who retired for "per- 
sonal reasons." 

Air Force Will Lease 
Transports to Airlines 

Washington— The Ait Force plans to 
lease five transports to qualified cargo 
carriers under a program approved last 
June by the Air Coordinating Commit- 
tee. 

The Air T'orcc plan is similar to a 
recent Navy leasing program which 
made four aircraft available to commer- 
cial operators. 

The -Air Force planes include two 
C-1I8 (DC-6) transports and three 
C-54S, The Civil Aeronautics Board 
will make recommendations to tlie Air 
Force on which carriers should get the 
aircraft and what rates should be 
charged. 

Under the plan, leases are limited to 
one vear and the renting airline will 
have to be ready to return tlic plane in 
its original state immediately in ease of 
a national emergency. The canier also 
will have to furnish a crew for the re- 
turned aircraft for 30 days. 

To be eligible for the program an 
airline must have new- aircraft on order 
or place orders within 90 days after re- 
ceiving an Air Force transport. 

Operation of the leased transports 
is limited to the North .American conti- 
nent. The aircraft can be u.scd for 
carrying cargo only, and they cannot 
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be used in inilitarv charter or military 
contract operations. 

Air Coach rransport Assn, objects 
to limitations in the program. ACTA 
savs carriers slioiild be allowed to cany 
passengers, operate overseas and use the 
aircraft on military work in order to 
balance their operations. The supple- 
mental carriers feel the rules are too 
restricted for their use and work to the 
advantage of domestic c.i^o carriers. 

DC-8 Simulator Sold 
To Douglas Aircraft 

Binghaniton-Link .Av iation, Inc. sold 
its first civilian flight simulator last week 
to Douglas Aircraft Co. for the DC-8 
jet airliner. Douglas will use the simu- 
lator to train its own pilots and the air- 
lines which have ordered DC-Ss. 

•Airlines, including KLM, S.AS. Swiss- 
air. Full .American and United, ate also 
considering DC-8 simulator purchases. 
One will announce its order for a Link 
unit tliis week. 

Link has made simulator proposals to 
Boeing for the 707 series, to Lockheed 
for the Elcctra and to Convair for the 
Slvlark. 

4'lie DC-S simulators, costing over 
81 million each, will provide weather 
radar siniukiticm and includes a cockpit 
motion system siniilar to that used on 
its MF-] twill-jet instrument trainer 
built for US.AF. 
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Let Freedom Ring ! 

From the moment the spirii of '76 was 
bom with the shot heard 'round ihe w orld 
and proclaimed with the ringing of the 
Liberty Bell . . . sounds have played a vital 
part in our American freedom! 

Today, the freedom of every man, wo- 
man and child of this nation is inseparably 
linked with another sound — the protective 
roar of great new jet aircraft like Convair's 
delta-wing supersonic F-I02A all-weather 
Interceptor. 

The modern minutemen of the U.S.A.F. 
Air Defense Command who fly these jet 
aircraft for your protection never relax 
their vigil. Lei Freedom Ring! 

JONVAIR^ 






designed 
tested 
and built 


to meet another difficult 


>\s part of art air pressure fuel transfer sys- 
tem, this SCHULZ designed valve will pre- 
vent venting of vapor outside of fuel tank 
until tank internal pressure exceeds 5 psig-, 
permit air to enter the tank when pressure 
drops below atmospheric; with the vent 
inlet submerged in fuel, a float operated 
valve preven/5 the valve from venting out- 
side the tank until the tank pressure ex- 
ceeds 8 psig; maintains tank pressure at 
5 psig by controlling the flew of pressur- 
ized air into the tank; prevents pressurized 
air from entering into the fuel tank when 
air or fuel is venting outside the tank. Tem- 
perature range from —65°F to 290°F. 


fueling problem 



SCHULZ 

TOOL AND MFC. CO. 

42 5 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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THE BABB\coMPANV, INC. 

Sky Harbir Airport, Phoenix, Arizona 
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MOBtLE FOB 


From production line 


An extremely vital part of the defense net for the United Stales is the radar 
detection system of our allies in the NATO countries. The United Slates Air 
Force in its plan to reach out farther and farther for optimum early warning 
for our defense is currently installing modern radars in these countries. The 
FPS-0 Height Finder, a product of the HMEE* Department of General Electric, 
is a front line defender, since it is the most powerful of its kind in the world 
today. General Electric is proud of its association with our Air Force through 
the development and production phases of this and other defense radar systems. 
The actual photographs below typify the joint efforts of the Air Force and 
General Electric in the production, shipping, and installation of these electronic 
systems. The HMEE* Department of General Electric has a world-wide Product 
Service organization which is continuously available for emergency and routine 
maintenance of such complex electronics systems used by our Armed Forces. 
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AROUND THE NEW YORK SKYLINE... 

It's always a short hop to 



Flying over the skyscrapers of Manhattan you 
have a choice of Esso Dealer Airports where you 
can land for famous Esso Aviation Products, ex- 
perienced operators and prompt service. A good 
choice, because high-quality Esso fuels and lubri- 
cants are used by the world's leading airlines 
and backed by over 46 years of careful flight test- 
ing and research, 

What’s more, wherever you 
fly from Maine to Texas, you'll 


find over 600 Esso Aviation Dealers ready to serve 
you. Private or company plane, business or pleas- 
ure, you'll also appreciate an Esso Credit Card for 
charging gasoline and oil, lubrication, tire and 
battery services, landing fees, over-night storage 
in transit and minor emergency repairs. 

Wherever you fly — from Maine to Texas — look 
for quality, convenience, and service at the famous 
sign of the Esso Wings! 


FREE TO PILOTS! ForyourfreeEssoFligktCalculator, handy gxiideinfiguriiig 
True Course, Drift Angle and Ground Speed, be sure to see your nearest Esso 
Aviation Dealer. 
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shortest time 



between 2 points ... is by BELL helicopt er 


WHEN Radio Materials Corporatioo of Chicago, manu- 
faccucecs of elearonic components, added a new plant Hi 
miles away in Attica. Ind., it solved an expansion pioblem 
but tan into a itansportaiion problem. 

Executives shuttling between the two facilities were losing 
valuable working hours enrouce. Road navel meant a three 
or four hour trip and even wiren using the company's fixed 
wing airplane, the two hours by auto between plants and 
airports couldn't be overcome. 


But Board Chairman Joseph F. Riley met the situation by add- 
ing to his traffic department one of Bell Airctaft's new three- 
place executive helicopters — the Model 47H BELLAIRUS. 
Now Riley and his executives make the trip by helicopter 
from the roof or parking lot of one plant to the other- 

mated 1000 expensive management houts a year. Equally 
important is that the helicopter service operates at the di& 
tales of business — not the weather. 



New Plane Equipment Previewed 
For Engineers During Meeting 


New York— New dc'clopincnts in 
equipment, accessories and manufactur- 
ing processes ncie a technical highlight 
of the National Actonautic Meeting of 
the Society of Aufomoti>e Engincets 
here last week. 

Among tile e.xhibitst 

• Jioos'ct Electric Co. displayed its large 
line of cicctro-meehunieal actuators 
used on inanv military jet aircraft, in- 
cluding the F-lOO, 1'-'102B. F-107 and 
the Navy KJ-i. Tlie latter plane uses 
nine Hoover actuators in such applica- 
tions as rudder trim tab, cockpit canopy, 
flight control, wing landing flap and 
stabiliact bungee trim. 

The 4,040 Ib.-loiid wing flap actuator 
can mechanically actuate both sets of 
wing flaps, a boundary-layer control sys- 
tem and droop both ailerons. It also 
actuates the leading edge slats through 
a built-in relay. 

The actuator incotponitcs microm- 
eter adjustments so that position of 
both wing flaps may be ssnehronized 
exactly. 

A load sensing device stops flaps from 
extending if the pilot inadvertently tries 
to lower them abmc placarded specd- 

Flex shafting assures complete move- 
ment sjiiclironizjtion between both 
flaps and allows one actuator to lower 
both flaps in case one of the pair of 
actuators fails. 

All Hoo>er actuators feature module- 
type construction which makes it possi- 
ble for standard boxes— relays, controls, 
motors and the like— to be assembled 
in a niannei best suited to a particular 
installation. 

• Speny Gyroscope Co. displayed a new 
fire detection system and a turbine en- 
gine s ibration indicator. 

Spetry's Aeronautical Equipment Di- 
\ision has designed and nianufacturcd 
a new airborne fire-detection system 
eontjmiiig a continuous, coaxial sensing 
element, amplifier and alarm circuits. 
Magnetic amplifiers and rugged, non- 
sensitise relays make for dependability, 
according to Sperrs'. 

Thc licart of the system is a liglit- 
ueight. semi-flexible sensing element 
which uses a Sperry-dcvciopcd, heat- 
sciisitise ceramic, 'i'hc ceramic's ca- 
pacitance changes radically when heated 
and provides the alarm signal. The svs- 
tcni responds quickly to m erheat or fire 
and resets itself automatically when safe 
conditions arc te<5tablished. 

The sensing clement will withstand 
up to 2,000K without damage. It can 
be supplied in lengths varving from 1 5 
to over 100 ft. 

lire system alarms accurately to a 
specified, pre-set temperature, regard- 


less of line voltage or frequency vatia- 
tirans- It meets S.\E Aeronautical Stan- 
dard Specifications .AS401.A. 

Sperry says the turbine vibration de- 
tection equipment “makes routine 
measurement and analysis of turbine jet 
engine vibration practical in airborne, 
flight line and test cell applications." 

'I'hc vibration indicator, vvirich can 
be portable for airborne use. compares 
an engine's vibration to the limits set 
by its manufacturer, llie equipment 
warns of excessive vibration and per- 
mits localizing and diagnosis of specific 
vibration causing engine malfunctions. 
It is now in prototype form. 

The vibration pickup is designed to 
withstand severe temperature and other 
extreme conditions found in jet-engine 
operation. It has completed a 1,000-hr. 
jet engine endurance test without ser- 
ious failure or change of electrical out- 
put, according to Sperry. Methods of 
presentation and packaging have not 
been finalized. 

• W, II. Nichols Co. displayed a very 
simple, internal gear-type pump called 
the Gerotor. The pump consists of only 
two parts, the inner and outer Gerotor. 
With the pump operation at 2,000 
mip., the relative speed between the 
two elements is 200 rpm. in a typical 
application. 

Advantages of the pump include good 
higli-altitudc performance because the 
slow relative movement between the 
two parts eliminates sudden shock, 
rapid pressure changes and turbulence 
which engender oil foaming, particu- 
larlv at high altitude. Tlic slow speed 
also keeps wear to a minimum and 
assures quiet operation. 

The pump’s elements can be stacked 
on a single shaft to perform several jobs 
such as lubrication, scavanging. and 

The Gerotor pump is valvcless and 
provides good mechanical and volu- 
metric efficiency. It may be used with 
mimy mediums, including oil, fuel, 

The positive displacement pumps 
currentlv- are installed on such engines 
as the )40, IH J71. and J4". It also 
is used by many helicopter manufac- 
turers for oil pumps in helicopter trans- 

• Linde Air Products Co. displaced ,i 
new metal coating process called I'lame 
Plating. The procc.ss sprays powdered 
tungsten carbide or aluminum oxide on 
a variety of metals including steel, east 
iron, aluniinuni, copper, molybdenum, 
titanium, nickel and magnesium. 

The process blasts the metal powder 
from the barrel of a specially-designed 


howto make a 
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Cessna T-37 designed for Jet Training 


To meet jet age^demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-f!y jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot's jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 



T-37 a gaff, easy move Inlofirsl-line jets/or Mr Forer rndet-piloU. 



Bean Aviation Cadet. Inquire today about the future your 
Air Force oilers from your Air Force Recruiting Oltice. 


gun at ten times tlic speed of sound. 
Tempcnitutc inside tiie gun is raised by 
oxsgcn and aeetviene to 6,0001'', yet tiic 
metal being treated is heated to only 
400F. Coating tiriehness can be from 
,002 in, to .10 in. 

Both ttingstcn carbide and aluniimim 
oside arc used to prevent wear, fretting 
corrosion and erosion. The former 
metal is good to l,0O0F; the latter, a 
new application, has been tested suc- 
ccssfullv to 1.400K, 

• Electrofilm, Inc., showed two prod- 

The first is a sprayed-on. electrical 
beating element- Application consists 
of spraying on a ,005 in, tliick base 
insulating coat, a ,005 in, coat of Elee- 
trofilm heating clement and a protec- 
tive coating ,001 to -005 in, thick 

Features include case of application, 
Iightness-it neighs .07 Ib./sq./ft. in- 
cluding electrodc.s-and thinness (from 
.011 to .15 in.). 

The second is a solid film lubricant 
nhich is effective against galling, seiz- 
ing and fretting corrosion. It stands up 
ssell under ven liigh loads and speeds. 
Ilie product also allows constant torque 
actuation at temperatures down to 
-I OOF. 


Certificates of 
Necessity 

55'ashington — Lockheed Aircraft 
Corp. has been awarded 10 certificates 
of ncce.ssitv totaling 54,811.516 for 
rapid tax amortization by the Office of 
Defense Mobilization- Eight arc for 
facilities for military aircraft and two 
for research and development facilities. 
Seven had 65% allowed and three had 
60% allowed for accelerated amortiz.i- 


Other certificates for the period Mar, 
8-21; 




OKLAHOMA CITY 
SEPT.J-2-3 


America’s Major Aviatioa Show 
for All of the Armed Services 

In keeping with its plan of rotation, the U. S. Department 
of Defense has designated Oklahoma City the site of 
this year's aviation classic— the National Aircraft Show. 
Here, for the first time in the southwest, the aviation 
industry in cooperation with the Armed Services will dra- 
matically report to the nation the progressof our air power. 

It is the only major show for 1956 approved by the U. S. 
Department of Defense and sanctioned by the National 
Aeronautic Association. It will carry full participation by 
all branches of the Armed Services, both in flying dem- 
onstrations and static exhibits of aircraft and equipment. 
Spacious hangars for indoor displays and vast outdoor 
exhibit areas offer airframe, engine and component parts 
manufacturers a singular opportunity to effectively pre- 
sent their latest developments to all the Services, the 
industry and public ... for this is aviation's traditional 
annual rendezvous. It merits your serious consideration 
and active participation. 

complex dluilt' Wite-Bsnismin t! Franklin, Qeneisl Manager, NATIONAL 
AIRCAAn SHOW, 400 UNION COMMENCE BLDG., CLEVELAND 14. OHIO 

SF>ONSOREO BY 

AIR FOUNDATION AND OKLAHOMA CITY CHAMBER OF COMMERCE 
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These Distinguished Airlines Fly with 



CONTINUOUS TESTING BY THESE AIRLINES ...IN LABORATORY 
AND IN FLIGHTS . . . PIUS THE UNEXCEttED QUAt/TV RESUIT- 
ING FROA1 CHAMP/ON'S RESEARCH, ENGINEERING AND MANU- 
FACTURING SKILL CAN BE AN ASSURING GUIDE IN SELECTING 

DEPENDABLE CHAMPION SPARK PtUGS, 

FOR YOUR AIRCRAFT REQUIREMENTS 


Dependable CHAMPION Spark Plugs 



Vertol Slockliolders Vote 
Ouster of Frank Piaseeki 

Barring legal inter\cntion, three di- 
tecton of Vertol Aircraft Corp.. Mor- 
ton, Pa., will be replaced at the com- 
pany’s annual meeting on Mav 10. Ver- 
tol fonnerly was Piaseeki ttelicopter 
Corp. 

Slated for ouster from the board ate 
Frank N. Piaseeki, founder and former 
chairman; Donald N. Myers and James 
J. Davis Jr, All arc officials of Piaseeki 
Aircraft Corp., a new company formed 
after Piasccki’s remoral as board chair- 
man of the helicopter firm. 

Tlic replacements were authorized 
by Vcrtol's stockholders with adoption 
of an amendment to their by-laws re- 
quiring that board members "cannot he 
in a position of conflicting interests.” 
Vertol's president, Don R. Berlin, has 
maintained that Piaseeki Aircraft com- 
petes with the original company and 
that the presence of its officers on Ver- 
tol's board restricts freedom of discus- 
sion on new projects. 

Presiilenl to Review Any 
Nonsked Foreign Flights 

Washington— Supplemental air car- 
riers have been approved for overseas 
and territorial sersdee h\' the White 
llou.se, but the President has delaved 
his decision on their use in foreign 
transportation because foreign policy 
considerations arc involved. 

Tlie Civil Aeronautics Board staved 
the effective d.ite of the foreign and 
overseas provisions of its interim deci- 
sion in the Large Irregular case when 
the domestic provision.s became effec- 
tive, and submitted the foreign and 
overseas provisions to the White House 
for comment. 

President Eisenhower has told the 
C.AB to go ahead with authoriti’ for 
supplemental carriers to operate to and 
within U. S. territories and possessions- 
But he asked the Board to stav its in- 
terim decision in relation to foreign 
transportation until a final decision is 
reaciicd in the Large Irregular Case. 
The President wants the final deeision 
submitted to him for approval. 
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FASTENER PROBLEM 



Self-positioning blind fastener 
for jet engine flange assemblies 


There have been two commonly used methods for fastening flange-type assem- 
blies on jet engines— for such applications as attaching compressor to rotor sec- 
tions; stator diaphragms to case sections; and securing air seals. The most common 
design practice has been to use a flange structure thick enough to provide tapped 
bolt holes with sufficient metal thread length to carry the design load. {Illustration 
"A") Method number two was to use a thinner flange section supplemented by 
reinforcing metal "tapping" strip with threaded bolt holes. In both cases the flange 
assembly carried a heavy weight penalty, and extra labor and material costs were 
involved in the installation of the locking devices or extra assemblie.s. 


Solution: Such applications have become even more critical with the development 
of engine designs which eliminate the main rotor shaft by consecutively fa.stening 
each compressor stage to its neighbor. The need for a dependable time-and- 
weight-saving "blind" fastener is met by iiSA’A’i Type ZL2440 self-wrenching 
locknut. The shank on this Elastic Stop® nut is permanently flared into place on 
the bolting flange. The part is prevented from tiiming by an eccentric lug on the 
nut which bears against a shoulder on the flange, (Illustration "B”) 

Type ZL2440 is manufactured from A286 alloy stainless steel to guarantee 
exceptional tensile performance at elevated temperatures. Tlie ESN.A longbeam 
locking device assures dependable, tested, self-locking 
performance at elevated temperatures. This new fas- 
tening method provides malar wei/ihl saciitg.i through 
flange redesign: it also resttlls in assembly time savings 
and lower costs. 

MAIL OUR COUPON for design information on 
the 1L2440 nut and other ESNA self-locking 
fasteners. 






Men Wanted 


...for a challenging undertaking. Room for a 
few creative engineers, willing to stake their 
future for participation in one of the greatest 
of all engineering adventures. Recognition and 
success in return for long, hard work and excep- 
tional ability. No extra inducements— only the 
opportunity to work with some of the finest 
mindpower in the aircraft industry today on re- 
search and developments that are revising the 
calendar on tomorrow. 




An example of the 



complete line of 


high-oltitude and missile inverters 

As aircraft and missile pcrfornianec continue to step up, 
Bendix Red Bank designers continue to lead the field in 
developing new, high-performance inverters and power 
packages. 

We now offer a consplete line of inverters from 6 VA to 
5,000 V.A., including advanced special-application units 
and missile type power packages like the one sliown above. 

If we don’t have an inverter to meet your specific needs, 
we'll design one. For full details, write RED BANK DIVISION. 
BENDIX AVIATION CORPOR tTIO.N, EATONTOWN. NEW JERSEY. 
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AERONAUTICAL ENGINEERING 



TARGET, intcmaloscade and extcma1.c95cade ace the three ways of cesersing a jet eogine's thrust studied by NACA. 



How to Choose a Jet Thrust Reverser 


By Robert Cushman 
A yardstick to aid designers in select- 
ing jct<ngine thrust reversers has been 
dem ised by the National Advisory Com- 
mittee for Aeronautics' Lewis Labors- 
tori' in Cleveland. The yardstick, incor- 
porated in an NAC.A summary”, in- 
cludes these details; 



• Ta^ct reversers offer good perform- 
ance and the fewest objections to ira- 

• Internal tail-pipe cascade ceicrscrs 
promise the most for refinements. 

• External cascades are touchv in design 
and somewltal inferior to the other two 
types in reversing performance. But 
they are adequate for present reversing 
requirements and offer the possibilities 
of light weight and minimum actuation 


NACA considers all three tipes in 
the running- T heir studies of this form 
of high-speed jet aircraft brake paiallel 
those currently being made by Mar- 
quardt. Aerojet-General. Goodyear, Boe- 
ing, General Electric, Douglas. Sneema 
and Rolls-Rovce. 

Research Pattern 
The pattern of N.ACA research has 
been to first select workable types of 
reversers and then to see to what extent 


AVIATION WEEK, April U, 19S6 








In any language TORRINGTON 
NEEDLE BEARING means high capacity! 


From Kalamazoo to Calcutta, the 
Torrington Needle Bearing is synony- 
moua with high capacity in minimum 
space al low cost. 

The unique capabilities of the Needle 
Bearing have won it world-wide ac- 
ceptance, established it as “standard 
equipment” in products made all over 
the globe. 

The Torrington Needle Bearing wins 
anti-friction assignments in so many 
places because of its unusually compact 
design — a full complement of free-run- 
ning rollers retained by a thin hardened 
shell which serves as the outer race. 


This design affords more lines of con- 
tact, and thus greater radial load 
capacity than other bearings of the 

As important as the Needle Bearing 
itself is the knowledge and experience 
our Engineering Department places 
at your disposal. With thousands of 
successful applications behind them, 
Torrington engineers are eminently 
qwlitied to show you the benefits of 
Needle Bearings in your products. 

See our new Needle Bearing Catalog 
in Sweet’s Prodncl Design File — or wrile 
direct for o eafalop. 



THE TORRINGTON COMPANY 
Torrington, Conn. • South Bend 21, Ind. 
DislrielOffiea andDistribvlorB in Principal CiliuoJ Untied Slalet and Canada 

TORRINGTON BEARINGS 


Miedl* • Spharleil iltllar • Tapitid RellPt • Crlladrlcal Rollic • Ball • Naidla Rolltrs 


TORRINGTON 
NEEDLE BEARINGS 

Give you these benefits 


lowcoemcieni of starling 0 
running friction 



compactness ond light weigh! 
runs directly on hordened 




CASCADS-TYPE jet revciwt. 


{he basic h'pc can be simplified and 
refined to liarnionize with anticipated 

Adequote Thrust No Problem 

Taking -10% as the minimum ratio 
of reanvard-to-foniard thrust needed to 
stop future jet aircraft nithin the con- 
fines of existing airports (A\\' .April 19. 
1954. p. 29). NACA found that all 
three types insestigated could achieic 
this limit with ease. In fact, the tail- 
pipe cascade could go up .is high as 
75% reverse-thrust ratio srithout having 
the reversed flow attach itself to tlic 
cowling. 

Flow attachment to the cowling was 
used as an upper limiting factor bc- 
c-dusc, with it, there is a tendenev for 
tlic reversed exhaust gases to work their 
way forward and become sucked in 
again b\ the engine's compressor. .At 
aircraft speeds under 50 inph.. enough 
gases would enter to raise the inlet 
temperature by 200 F. 

Limiting Factor 

.Another limiting factor w-as brought 
about by the probable need to alter the 
sliapc of the reversed gas stream to avoid 
hitting parts of the aircraft. 

N.AC.A approximated this by di- 
viding the exhaust gases into two sepa- 
rated lobes which could be sliot out on 
each side to miss the engine-pod pylon 
and also pass below the wing and 

This distortion of simple reveised 
Hon- further reduced the amount of re- 
verse obtainable. It was particularly 
hard on the performance of the ex- 
ternal-cascade type. 

llnis, while all three types meet the 
minimum specifications, the internal 
cascade has the greatest reserve. Theo- 




JVeoi meaning for the concept of “mobility’ . . . 

TRANS-MOBILE PRODUCTS by Craig 


Complete air traffic control systems that can be sped to distant destina- 
ns by land, sea, or air . . . lightweight antennas that can be flown to remote 
:as and set up in minutes . . . rugged carriers to keep deadly guided missiles 
e in transit — products like these, designed, engineered and pioneered by 
CRAIG help get vital equipment whire it's needed — when it’s needed. 

Whether it’s a question of prototypes or production — you’ll find 
CRAIG's staff of electronic, mechanical and structural engineers ready to 
jvide practical solutions with trans-mobile products ranging from shelters 
and carrying cases to fully installed electronic sj-stems. 

For further inform! ' 
trans-mobile products, ' 

CATbmturs, Mass.- Danvers IQIO 


aiiea electronic s)-stcms. 

C-4. Dam 


SYSTEMS, INC. 
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CAPTAIJI J. IIESKEQUIA 


A Senior Air France Captain 

Home Addi'ess: 
THE SKY! 


20,000 hours of flight over a period 
of 28 years makes a man feel at home 
in the sky. And that's the proud 
record, unniarred by incident, of 
Captain ]■ Hennequin of Air France. 

His long career in aviation is high- 
lighted by service with the pioneer, 
Maurice Nogucs, inaiigiirator of the 
first France-Far Eastern service; the 
development of a Calculation Law 
for Aerial Navigation; and aviation 
survey work in many far corners of 
the world. 

He has made more than 150 trans- 
atlantic crossings, over 210 flights to 
the Far East. Today he is one of Air 
France’s most active pilots ... an out- 
standing representative of the men 
who liavc built the Air France record 
of 37 years of service to the people 
of 73 countries. 



evER 4,ggg persbrs a oav ttAVEi 

TO 23S CITIES IN T3 COUNTRIES ST 

AIR FRANCE 

THE WORtO’S tAROEST AIRtlHE 


HIITH 1SS.000 UHOOPLICATED ROUE MIIES 





rcticallv, at leist. since it has iiilicrenth 
more rCTCtsiiig ability, it is capable of 
withstanding more modifications and 
ending up as tlic most compact and 
lightest of the three types under in- 
scstigation. 

Neglected Type 

The N.ACA research jnesents some 
of the first published results of internal 
tail-pipe cascade testing. Goodyear Air- 
craft claims it is leading in practical 
dcrelopment of this type. 

Besides high res’crse thrust, the in- 
ternal-cascade t\pe has a number of 
significant virtues. It is less sensitise to 
design and manufacturing variations 
and can be controlled in a linear fash- 
ion. Of the three types of teserseis. the 
internal cascade ap^ars most compat- 
able with the exliaust silencers recently 
announced by both Rolls Rovee and 

Disadvantage 

But against its \irtucs must be 
stacked the facts that its mechanism 
has to operate inside the high tempera- 
tures and pressures of the tail-pipe and 
that installing this type of revetscr will 
necessitate cutting into the biisic 
engine, 

NACA results placed the target tvpe 
reverser in between the internal and 
external cascade types on nio.st counls- 
Performancesvise they are just below the 
external cascades and quite a bit aho\'0 
the external cascades, 

NAC.A reported that the external 
ring cascade was difficult to proportion; 
it showed marked sensitivitv to \nne 
and deflector design. Tire French firm 
Sneema, hosvo’er, claims it has had 
considerable success with variations of 
this tvpe of reverser (AW' June 8, 1953, 
P- 40), 

Control of Reverse Thrust 

Each of the.se types can be made to 
control the amount it reverses the en- 
gine thrust from full forward tliiough 
intermediate idling ranges of no thrust 
to full reserse. NACA found. 

The report does not attcin))t to sug- 
gest flight techniques using resersers 
not does it elaborate on the dangers of 
sidcuays unbalance of tlic rmetsed 
thrust, coinpatability of thrust resetsers 
with noise silencen, possibility of com- 
bination of direct lifting thrust with 
ics ersing capability or am of the miiny 
other dangers and possibilities ahead 
before the hirgc jet transport landing 
problem has been soKed. But the re- 
port does gise a clear, basic picture of 
the abilities of these three proniiiiciit 

The data is based on four inch nozzle 
diameter model tests using ntm-hcated 
air plus a limited amount of full scale 
verification. 



Valve Talk 

FOR WM. R. WHITTAKER CO.^LTD 
BY MARVIN MILES^ 


Remember the old style hood ventilator, the type that opened 
tvhen you shoved the handle forward under the flash and closed 
wlien you pulled it bark? 

You can find much the same vent on such jet aircraft as North 
American's P-86D and Lockheed’s F-104..A — refined, of course, 
aiul Whillaker-niade — but now it's known as a ram air scoop. 

The Southern California valve company has built huntlreds 
of ihe efficient little scoops which some engineers feel should be 
installed as standard equipment in every pressurized cockpit 
as a basic safety preeaiition. 

The contoured unit fils flush on the side of the fuselage in the 
cockpit area anri operates with the flick of a small lever to open 
into the slipstream at any one of six sellings. 
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The AIRWORK OVERHAULED R-2800 
. . . Modem Overhauled Srtgim 
A vailable for Musmess Aircraft Zoday 




planes that need never get lost 


GPL — in conjunction with Air Force Weapons 
Guidance Laboratory — lias produced tire most ad- 
vanced autennalie- air iiavigiitioii svstem in U)X.Tationiil 
use — AN7APS’-6f). 

Iliis CiPL svstean guides an airplane to its destina- 
tion under any enneeis able coiiditiims. It is coinjilctely 
self-contained; needs no ground guidance, no search 
radar, no optical obsenation. It Mcirkscejually wellaii)- 
wbere in the svorld. \'irtu;illy instantaneously, and 
with unprecedented accuracy and speed, AN/APN-66 
will always tell exacth where a plane is and where it 
must go to re-.ich its goal. 

The militarr ajiplieation of .t system of such capa- 
bilities is far reaching. To achieve the.se capabilities, 
GPL mobilized scientific nian|JOwer and facilitie-s on a 
large scale. Four other CPE companies took part. Esen 
so. development of AN'/.-\PN-66 took 8 scars, for it 
rex^uired a secniinglv impossible engineering .ichicvc- 
inent: the harnessing of the ■‘Doppler effect,” 


Tire Doppler effect is the shift in the freqnencj 
of wares, sound or electrical, transniitted from a mov- 
ing object to a stationary one. It is most familiar as the 
shift in the pitch of a tr.iin whistle as it approaches and 

K isses. .\N .\PN-(i6 measures a similar shift in the 
etpienev of elcctro-inagrictic w'.ives it hminces off the 
carth’.s surface below. Eroin the difference in frequency 
between the original ware and its echo, the system 
computes the plane’s speed and direction, then uses 
this data to keep continual track of the plane's position. 

,\N7APN-66 -.ind its rarkations, AN/-\PN-hi. 8i 
and Sq. hare flown inillion.s of operational inile-s in 
trans|)orts, Imrricsine hunters, patrol craft, Ix'mbers. 
'Hies are steadilr going into more ttpes of airaaft as 
standard ce|uipinent. When put to eirilkm use. they 
will guide air liners to the remote comers of the world. 

'Mie skills and resoura-s that inadc.^N '.M’.N-fifia 
reality are at your scrsicc. To le-.irii luiw GPL products 
and enginccting can help yon. write: 


^CINEERS Join Ihs group whoio creo- 


GENERAL PRECISION LABORATORY . 



FINAL TOUCHES >ui: put on first T2\'*l jet liuiiiet built fur Jt Lockheed's Culifuiiiki Uirisiuii. It oiu be operuted fiuin curriers. 


T2V-1 Design Gives Better Performance 


|{> Ricliiircl -Sreci-ncy 

IJiirIraiik- l ilt l.tieklicetl 1 2V-J 
Ir.iintr. tier tliipctl fnr N'livr currier o])- 
erutiiin, provides better .ill urmiiid per- 
formuiiee uiid Uav .speed chur.ieteristics 
lli.ui the T-2V 

\ii eroliifion of the T-s5 design, the 

• Boundary layer control for greater lift 
at lou' s|Heils. 

• leading edge sluts for increased lift 
and stability at Ion speeds. (I’ilots say 
S-tlirns e.in be ni.ide during a stall.) 

• \ re'dcsigncrl eiupennagc for erealcr 


stability over the entire speed range. 

With the iinprosements, landing 
'|)eed is redneed -I kts., takeoff s|)eed is 
ent ” kts. .irid pattern s|)eeds are dossil 
Is'.;. I.ikeoff mil is shorter and rates 
of elhni) hetter at .ill sseiglits. 

'Ihe eentrifugal flnsv \llisoii J's- 
-\;d turbojet rated at fi.liKI lb. dry 
statie thrust is used isith air iinpinge- 
inent starting. .\lso usable nitbonf air- 
fninie niodification ,ire the )s3-.\16, 
.\22 and bratt eV W liihiey )4S en- 
gines. Ilie .\24 engine prosides snf- 
lliieiit thrust to drive Ihe aircraft's in- 
trc.istd gross neight iiip more than 


1.000 lb.) to the critic-.il .S Maeli of 
the airloil. nhich is nneliunged from 
l'-3s ill scetiiin and pLmfotin. 

The pilot eontmls BI.C. on or off 
nith the .\2-t engine, bleed air 
is allon.ible svilluint disfnrbing the fuel- 
air ratio. .\ir is eullccied by a cireiilar 
manifold from engine compressor ehuin- 
bers and piped tlimugb a 3-in. alnin- 
innni lube to an .030 in. slot along the 
rear of Ihe ning. 

It is discharged thtiiugli this slot as 
boundary laser floss user the top of the 
flap leading edge for the fnll flap sp.in. 
Ilie rate if 1,290 eu, ft. per niin. at 
inasimimi engine rpm. .\s engine rpm. 
is redneed- .lirflms metering reduces 
BI.C bleed |)roporticinately. since nser- 
all eompressor output is reduced. 

Ihe slats operate aecodsn.nnieally. 
extending ssiiin the proper airsiieed and 
angle of attack are rc-acned. 
Empennage Changes 

Redesigned empennage features a 
vertical stabili/.er and dorsal fin in- 
creased 311, 1 scj. ft. in area oser the 
T-33 for a ness tot.il of -I". 3 sq. ft. The 
sertieal stabilizer si-as increased 20 in. 
in height. Rudder area ssas inercase'd 
2.5 sq. ft. 

ilorizontal stabili/er ssas reloeuted 
20 in. higher on the fin than on the 
T-35. Span and chord change's gisc it a 
ness aspect ratio. Span is increased 
12 in. and urea is increased 11.3 sq. ft- 
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TRAINER CUTAWAY tes-cals |K)sitinii of instructor pilot, raised higher than ill T-33 for greater visibility. 


Than T-33 


Klcsatcir area i.s increased 1.03 sq. ft- 

Standard sseiglit is 1 3.500 lb.; maxi- 
nnnn takeoff gross. Ifi.bOO lb. and land- 
ing sseiglit. 12,000 lb. \\ iiig loading 
varies from 45 to 05 lb. per sq- ft.; sving 
span is 42 ft- 9.94 in. including the 
integral 230 gal- tip tanks; length is 5S 
ft. 0.6 in. and lieiglit, I 3 ft. 3.9 in. 
Climb Rate 

At sea Ici'cl. rate of climb is 6,530 
fpm. at combat sseiglit and 5.400 fpm, 
at takeoff weight. Nlaxiinum airspeed, is 
304 kt.s. at 35.000 ft.; rate of climb is 
2.S5U fpm. at cennbat sseiglit and 2.1 50 
fpm. .it takeoff sseiglit. Maximum air- 
speed is 465 kts. Service ceiling is 
40.000 ft. 

riiel sy.slein prosides for single point 
liigli pressure rcfneliiig redneing re- 
fueling time to one third tlnit of the 
T-33. For loss pressure refneling, tsvo 
tip tank and one fnsekige tank refiicliiig 
points arc prosided. 

To present imex|n;ii floss from tip 
bulks, ssliieli arc prcssuri/ed and gtas’- 
itv feed into the main ssiiig tanks, sy m- 
metrical tank phiinbing and pilot-oixir- 
ated shutoff s.ilscs at each tank are 
incorporated. 

Auxiliary sving tanks and the fuse- 
lage tank also grasity feed into the main 
ssing tanks, at the losscst point in each 
of ss Inch is inented an dctiric;illy dris en 
boost pump, isifber psimp can susbain 
lOO'r engine posser. and a crossfeed is 



PLANFORM of Lsickhccd's T2\'-l duplicates that of its T-33 ]iiedcce«air. 
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Contributing 
precision -made 
cockpit enciosures to 
America’s air arm 


64 



Crosswind 

Grumman SA*15A gets a dJicctiuiial assist from a tail moimtcd 
Rato unit during crossuiiid takeoff tests from ice and snow at 
Lake Rcmidji. Minn. Rato monnt, installed bv Grumman for tlic 
Air Rescue Service tests, pis-ots with the luddei to pios-idc control. 


Rato Assist 

Bolli ..\RS and CTumiiiau say the tests were very successful. Ilic 
Albatross was able to takeoff in crosswinds otiicrwise impossible 
to negotiate. Similar icsc in water takeoffs are. being made at 
Egliu Ab'B. 


provided in ease one pump fails. Sliould 
both boo.st pumps fail, tlic engine 
driven pump can deli'Or enough fuel 
to sustain level flight at altitudes up to 
10.000 ft. 

I'uel remaining and eapacitance type 
gauges are provided. 

Electrical System 

lire electrical .system incorporates a 
•400 amp. d.c, generator and hvo buss 
systems witli priority provided. 
Nomijllv, hotli busses arc in, but the 
sec'oiidarv buss tuts out at anv indica- 
tions of -a major electrical failure. The 


primary buss then draws sufficient bat- 
tery current to maintain safe flight. 

Two 2-lv. 56 amp. batteries arc used, 
plus one 250 v. inverter and one 1,500 
V. inverter. 

Cockpit temperature is thermostatic- 
ally controlled. Cockpit lights are in- 
dividual red rim type. Electric dive 
flap and elevator trim tab position in- 
dicators arc used. 

Communications 

'Hie plane incorporates a fliglit safety 
warning piuicl wliich tells the pilot 
what is wrong in words. 


Since the T2V-1 is a navigational 
trainer, the following communications 
and electronic equipment are provided; 
,\RN 21. ARC 27 or 54. ,\RA 26 
(optional). ARN 14, .ARN’ 18.ARN 12, 
APX 6or 25, ARA 25, APN 22 and S2 
compass system. An AlP 10 intercom 
system, which may be transistorized, i.s 
included. 

Landing gear handle has an over- 
center downlock position with strong 
spring loaded tension provided to block 
jumponf. 

'lire design of the plane's gear pro- 
vides for a sink rate of 20.8 ft. per sec., 
more than twice that of the T-55. All 
gears have five times the energy ab- 
sorbing capacity of the T-55 gears. The 
main gear fulenims have been beefed 
to spread loads over a greater area than 
in the T-55. 

The main gears arc rated at 10,000 
lb. each, while the nose gear is rated at 
5,000 ib. 

All three gears have an internal 
metering pin in the shock stmts which 
provide a steadv increase in load ab- 
sorption and block jackrabbitting oit 
landing. 

In addition, double acting incchan- 
ie.ll linkage gear position indicators are 
installed on all three gears. 

Aileron Boost 

A 66W Strato Power pump main- 
tains a constant hvdraulic system 
pressure of 1,500 psi. A cvlindrie.il 
accumulator without bladder is uti- 

0-riiig seals are used throughout the 
hydraulic system with wide use of 
teflon backup seals. 

'I'lie aileron boost svstem has been 
redesigned with a 30-to-l ratio. In ad- 



New Czech Helicopter 

Second Czech hclico|>tcr. a two-seater designed bv a group under Jsiroslav Slechta at the 
Research Institute of Aviation, has been demonstrated publiciv. 

Derived from the Slechta XE-II. a single^eat test vehicle shown in 1951. the new 
two-seater is a single rotor helicopter of conventional lavuut. Gross weiglit is 1.254 lb. 
Pmverplant is a Praga G fom-evtindcr engine rated at 80 hp. 

Claimed performance; top speed, 75 inph.; vertical rate of climb, about 200 fpm.; 
ceiling. 10.164 H.; range. 112 mi. 

Fuselage is conventiunal alnmimiin alloy cniistrnction; rotor blades arc wood, veneer- 
covered and linislied u4th a glass fiber material. 

rhe sketch is based on [xirtions of the helicopter visible In a picture taken duriug 
Czech .Vviah'ou Day at Choecn. No other photographs are available. 


AVIATION 


(. April 23, 1956 





are active in advanced projects 
like BOMARC . . .are you? 


OPENINGS EXIST IN THE FIELDS OF 

CIRCUITRY RACKAGING 

MICROWAVES TRANSFORMERS 

SERVOMECHANISMS ANALOG COMPUTER DESIGN 

MAGNETIC AMPLIFIERS VIBRATION 

DIGITAL COMPUTER PROGRAMMING RADAR DESIGN 

FIRE CONTROL SYSTEMS FIELD SERVICE 

BOMARC is typical of the many Interesting profecis "in the works" 
at Westinghouse. Such projects are more thon a "one-shot" chotlenge 
to the engineer , . . they ore the true steps forward in his coreer, 
and the broadening of knowledge that enriches his volue to himself 
ond to his profession, If you are interested in this type of project, 
Westinghouse is interested in youl 

OTHER CAREER ADVANTAGES 
AT WESTINGHOUSE 
Unlimited opportunity for advancement 

Unlimited opportunity for odvanced education at company expense 
Unlimited opportunity for professional status ond ossociotion with 
leoders in the profession 

IN ADDITION TO lop income and benefits, you will find the housing 
excellent in our ideal geogrophic location. 

TO APPLY 

Send resume of ecfucot/on ond experience fo 
Technicof Director, Dept. 3J0, Westinghouse Electric Corp., 
2519 Wilkens Avenue, Soltimore 3, Maryland 

you CAN BE SURE. ..IF ni 

A^stinghouse 


dition, n lever cam .ind foiquc tube 
arrangement provides bixist-oii aileron 
trim which siimiltaneouslv displaces the 
control column. remindin| pilots con- 
stanth- of the amount of aileron trim 
Hied. 

■An electric tab trims the aileron in 
boost-off condition. 

Tlic emergency livdnuilic .s'stem 
pump is callable of indcGiiitc operation 
ill c.ise of primari' pump failiiic. 

The plane's Oxygen system operates 
at 1.800 psi. cabin pressure is a 8-3 
differential which can be turned on or 
off in fliglit. In addition, the pressur- 
ization system is designed to prevent 
fuel backup from the pressurized tip 
tanks into the main pressurizing sys- 

pneumatic escape system utilizes a 
charged bottle at 1,980 psi. which ejects 
both canopy and pilot seats. If the 
canopy fails to eject, pilots can send 
themselves through it.,\ canopy break- 
ing structure is incorpor.ttcd into the 
top of tlic ejection seats. 

Major structural changes from the 
T-33 include moving the upper main 
lon|crons outboard 2 in. each while the 
tear pilot seat was raised 6 in. to im- 
prove instructor visibilits'. The canopy 
ssas appropriately changed- Structural 
nindifications to accommodate the ar- 
rester gear sverc made. 

.\erodwiainic speed brakes were rc- 
t.iincd from tlic 't’-33. 

.\irplancs up to number six are at 
Lockheed's Palindale, Calif, test facilib . 
The T2V-1, alteadv has undergone pre- 
liininarv carrier qualification tests at 
Inyokcrn. Calif. Naval .Mr Station. It 
is anticipated that planes will be sent 
to Patuxent Rivet. Md. Nava] ,\ir 'l est 
Center for evaluation in May or June, 
while the first carrier flights are ex- 
pected about the first of next year. 

Fastener Costs Jum|> 

With Tenijserature Needs 

Doubling the temperatute require- 
ment for a simple fastener has resulted 
in a cost increase of more than 1,000%. 

Specific example of this effect of 
high temperature on aircraft hardware 
is the price jump from 60 cents to 87 
for Camloc Fastener Corp.’s i in. (bolt 
size) quick oi>ctating stressed panel 
fastener. 

Normally used only for temperatures 
up to 330-300 F, these fasteners must 
be good up to 900 1' for use on Con- 
vair's B-38. Future requitemenfs mav 
raise the temperature requirement to 
1.400 F. 

The main reason for Camloc's 
price raise is switch to Inconel-X but 
if demand reaches the million per year 
mark thev may be able to cut cost by 
one-half, dainis R. S. Wolff, vice presi- 
dent of Camloc. 
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Because we make 70 chemical 
determinations per heat— TIMKEN' stainless 
steel forges more uniformly for you 




TIMKEN 

jr/0« AJ/oy 

STEEL 


SPECIALISTS IN PINE ALLOY STEELS; GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





This new addition to Stratos' line of Air Turbine Drives 
brings constant speed into a higher output range. Already fully 
qualified and flight-proven, dash numbers of the Model TP25 
are driving alternators in two of the newest supersonic fighters. 

Designed specifically for operation in high performance aircraft 
ihe TP25 functions with bleed air inlet temperatures of 900° F 
at inlet pressures over 430" HgA, ambient temperatures of 250° F 
and cooling air temperatures of 210° F. h is not altitude 
limited, operating to the service ceiling of the new aircraft 
in which it is installed. 


. . .WHERE THE FUTURE IS MEASURED IN LISHT-VEARSI 




A DIVISION OF FAIRCHIID tNCIHE t AIRPLANE CORPORATION 

Main Plant; 9ay Shora.L. I., N.Y. 'Western dranchi tSOO Rosecrens Ave.. Manhattan aeach.Ca lit. 
West Coast Otflea: 1355 WestwooS Btvd., Los Anftlos, Calif. 


AVIONICS 



TRANSCONTINENTAL NETWORK of 1? Ravtlu'Oii Rjdiits (r.) will keep 90^f of Cimiidii’s air traffic iitidci almost continuous surveillance. 


Canada Buys Radar Traffic Control Net 


By Philip }, Khiss 

Canada last tvet-fc placed an nrtlcr 
fur a Si milliiin transeuntiiiciit.il net- 
work of r.idars fur civil-military air 
tr.iffie control that will pruiide iilmast 
cuiitiiiuoiis aiast-tiKoast covenigc of 
9ir; of the route miles flown in 
Canada. I he Canadian radar network 
should be operational by 1958. 

Rai'thcon Maiiulacturing Co., wliieli 
will suppK the Canadian r.idars. last 
week told U-S. Civil Aeronaiities Ad- 
iniiiistrafioii offitials that it could sup- 
ply a niiiiibcr of similar traffic control 
radars bi- 1957, prmiding the C.\.\ 
placed its order by the cud of this \e-ar. 

The new Canadian radar netwurk 
will provide a coverage of approsimately 
■tno.boo square miles, the greatest radar 
toscrage of any civil air traffic control 
organization in the world, according 
:o George C. Marlcr, Canadian Min- 
ister of Transport. The move is part 
of Canada's efforts to meet the needs 
of jet operations. It also fits in with 
Canada's plans to extend IFR. (instni- 
incnt flight rules) tu all flights operat- 
ing in nigh densitv areas during fair 


(VrRl and H R wc.itlier, John R. Bald- 
win. Deputy Minister of Tr.uisiiort. 
told .\viAiiON WniiK. 

Ilie Canadian eiiil radar network 
will be tied into the niilitaiv Pine Tree 
and Mid-Canada radar lines, according 
to Baldwin. 

The radars will be inshilled at the 
folhwviiig locutions: 

Moncton, Seven Islands. Quebec. 
Moiifreid. Ottawa. Torimto, laindon. 
North Bav. I'brt M'illiam, Winnipeg. 
Regina. Saskatoon. Kdmontoii, Calgary 
and N'ancouver, 

High Altitude Coveroge 
The huge dO-foot Rastheon tad;ir 
antenna wul make it possible to pick 
up CniisteUation-si.:c aircraft at div 
tances of up to 20(1 miles :it altitudes of 
up to 70.000 feet and is suitable for 
high-flying jet operations. 

Botli range and higli-altitiide cover- 
age exceed the |)etformanee of the 
AN/FPS-S long-range .siincill.ince ra- 
dars now iiisballed at Washington. Ciii- 
eago and Nesv York for CA.A e\ aluation. 
ateortliiig to Riiythemi. The Raytheon 
radar is an outgrowth of the military 


.\N'/IT’S-19 and a similar set being 
used on the DMW Line. 

I he Raytiienn radar has growth po- 
taiti.d. liic present set has a peak 
power of approsimateU i mcgiiwatt. 
llosscset, by inserting a new device 
known as an "amplittoii" (it resembles 
a magiietmnl. peak power am be 
biio.stcd to four megawatts, Raytheon 
officials siiv. This would extend the 
radar's range against small jet aircraft 
out to that now possible ag.nnst large 
piston-engine craft. 

Ray theon claims the Canadian radars 
arc "approximately \ '- better than any 
military radius now in production." but 
not up to some newer militan- radars 
luiw under dcsehipmeiit. 
Airport-Airwdys Coverage 

Radar information will 1>e displayed 
on scopes loc;itcd both in Canadian air 
route traffic control centers and coiitml 
towers, which cx|jlains the equipment 
designation— .-Sirport and .\irways Sur- 
veillance Kad.n or .\ \SR for short. 
The set ix eqiii|)pcd with moving target 
indication (M'l i) to filter out undesir- 
able radar reflections from ground oh- 
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Announcing— The Fairchild F-27 

America’s finest propjet transport 



ROLLS’ROYCE DART PROPJET ENGINES • 280 MPH CRUISING • 2250 MILE RANGE • 40 PASSENGERS 

LOWEST OPERATING COSTS • SMALL FIELD PERFORMANCE • PRESSURIZED 


The fastest skort'to-medium haul airliner fiiii’is 
today, the new F-S7 owes its performance, oper- 
ating economy, and freedom from vibration to 
the hushed power of its airline-proven Rolls- 
Royce propjet engines. 

Its high-wing configuration provides pan- 
oramic visibility for each passenger. Built in 


passenger stairway and carry on luggage racks 
are provided, Low fuselage cuts passenger and 
cargo-handling time. 

Tailored to tlienecds of the airline operator... 
conceived for the comfort of the air traveler... 
the new F-S7 Friendship is the most advanced 
air transport in its class. Priced at $SiO,000.‘‘ 


FAIRCHILD 


FAIRCHILD 



Typical 
40-seat airliner 
layout 



jeets. lIo\v(^cr, it is provided with elec- 
tronic circuitry- whicli can "paiut’' a 
map of ground laiuliiurVs and airways 
on the scope, when desircd- 

Ravtlicon boasts of its circular polari- 
zation which it sass cffcctisch- reduces 
clutter that obscures aircraft blips dur- 
ing lieasy precipitations. Dual equip- 
ment and controls will be incorporated 
to provide stjiidbs- scrsicc in esent 
of malfunctions. Jluilt-in performance 
checking equipment also is incorpo- 

VOR Airways to Proceed 

A major portion of the dcselopment 
and production of the radar installa- 
tions will be carried out in CanaAi 
under a subccjntract with Rmthcon 
Canada, l.td.. Kitchener, Ontario'. This 
firm is jointh' ouned bs' Dominion 
Flectroliomc rndiistrics. Ltd., and Ra\- 
tlicon. 

The new Canadian r.idar traffic con- 
trol network will not change that coun- 


Teclmical Highliglit.s 

Performance details on the new Ray- 
tlicon radar arc as tollou.s: 

• Frcqiiencj: 1,250 to 1,350 me. 

• .Ariniuth bcamwidth: 1.6 deg. 

• F.les-aCic>ii bcamwidth: 6 deg. 

• Pulse length: 2 microseconds 

• Repetition rate; -lOO/scc. 

• Peak power; 1 to 8 megawatts 

• Pohiiaation: Horizontal and circular. 


tty’s plans to install \’OR (omnirange) 
airways next year. Baldwin told Avia- 
iiox ^\'i;EK. Tlic Canadian Depart- 
ment of Transport also has ordered four 
shorfer-range Dceca radars for installa- 
tion this yciir at Montreal, Toronto. 
W'imiipcg and Vancouver airports. 
When the Raytheon radars arc in- 
stalled. the Decca sets will be trans- 
Icrrcd to secondaiy airports. 



TaiUaliim Capacitor 

SiibminLilute capacitor, cmjiluyiiig new 
solid butaluin electiohtc. lias capacih of 

ticad of a kitclicii ntatcli. Hermetically 

lure nm^of -132F to 183F, and w'tli 

.kiijilieation data on tbc 'Ispe 150D Tanta- 
lex capacitor is available in engineering 
bulletin 3520 of Sprague Klectric Co„ 97 
Marshall St.. North .Vdams, Mass. 
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SOL-A-NUT 

selF'locking 
rustless 
heat res i: 



. I 

^ FILTER CENTER ^ 

' ^jismsu ' 

► RAl' Ax'ioiiits Offici't— llic Rorj] Ail 
I’orcc has created a new ait crew- 
eategiin of air clcettmiics offieei, 
primarily for Britain's \'-bombcr force. 
Duties will include operation of air- 
borne asionics. interpretation and 
evaluation of information obtained, 
and in-flight maintenance, ‘' riie grow- 
ing coinplexitv of airborne radio and 
clectronie equipnrenit in service aircraft 
calls, for great skill in its operation," 
Siiys an .Air Mhiistn spokesman. ‘ Ilic 
•vnecess of future ait operations will, 
more than ever bcfcjre, be dependent 
on the skill and initiative of the men 
responsible for tliis equipment." I'ly- 
ing badge fnr the air ekrtronies ofHeers 
will be a single wing witli tlic letters 


► IX'cea iMahration Starts-.\rmy Signal 
Corps tests on the British Deeea 
navigation system are scheduled to get 
under way this month at I't. Huaehuc-.i, 
.\riz., to evaluate its potential use for 
liaison aircraft and helicopters. .\ir 
Navigation Developinent Hoard which 
recaitly purcliased six airborne Dccca 
receivers from Bendix-Pacifie, will 
participate in tlie .\rizona tests. 


Is 



your engineering specialty ? 

Oui' large West-coast electro-mechanical 
engineering and mamifacturing center 
holds a fine future for an ambitious 
stress specialist with the following 

B.S. in mechanical, aeronautical or 
civil engineering, preferably with one 
year in aircraft structural analysis, 
desigti or test. 

The work is extremely advanced stress 
analysis on aii'craft modification design 
and aircraft control systems. 



► SeiciiHst Defined— -\nyonc hav iiig 
trouble telling the diffetente between 
a scientist and an engineer may fin./ 
tins definition liclpfiiT. Scientist: ;ni 
engineer vvlio likes piwtry. 


^ Rapid IsIcctioDics Growth Predicted 
-.\n SIS billion dollar electronics in- 
dustry by 19b-l, 66 percent bigger tli/m 



Brought by Bird 


Newest uddiHon to Northrop .\itcraffs large 
made by ^Klvx:timiic5 .Vssociat^ Inc.^'llic 

in a Slick Airways C-46 and put into o[ict- 
ntiun within Iv/niis after its urriv-at. 
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A CRUISE CONTROL SYSTEM 
WITH NO MOVING PARTS... 

The Giannini-Douglas Differential 
Pressure Flight Angle Computer 


Differential pressure probes tvith no 
moving parts sense cruise control 
air data on Douglas Aircraft's new- 
est overseas transport, the DC-7C. 
The probes are an integral part of 
a completely new angle-of-attack 
measuring system, the Giannini- 
Douglas Differential Pressure 
Flight Angle Computer, which was 
designed to have the greatest relia- 
bility and longest operating life pos- 
sible in a cruise control sensing 
instrument. 


In the Giannini-Douglas developed 
unit, small impact probes are accu- 
rately positioned on the head of a 
short stub boom mounted on the 
side of the fuselage; or for flight test. 


on a free airstream boom. The 
probes are connected to sensitive 
Giannini pressure transducers 
which supply electrical signals pro- 
portional to air data to a passive 
network computer having no vacu- 
um tubes. The output of this integ- 
rating unit can be fed directly into 
an automatic flight control system 
or can be used to activate a panel 
indicator. 


System accuracy in the control 
range is *0.1' to ±0.2° and angle 
of attack data can be sensed over a 
range of ±20' from Mach 0.3 to 2.0. 
Less than 0.25 ampere at standard 
aircraft voltage is required for con- 
tinuous-operation. 


Thoroughly proven in wind tunnel 
and flight test, the Giannini-Doug- 
las Differential Pressure Flight 
Angle Computer is one more out- 
standing example of recent ad- 
vances in aeronautical progress 
made possible by the Ingenuity and 
skill of today’s research and design 
engineers in the field of avionics. 



AIRBORNE SYSTEMS DIVISION 


NEW YORK 1, N.Y., Emplra Stala Bld|., CHIcktrlni 447M 
CKICAOO, III., S Sp. MIchllan Avi., ANdoor 34272 
PASADENA, CllK.,9UE.CftenSt., RYan 1.71S2 



DESIGN ENGINEERS 
TOOL ENGINEERS 
CHEMICAL PROCESS 
ENGINEERS 
STRESS ENGINEERS 
WEIGHT ENGINEERS 

THE WORLD’S LARGEST 
PRODUCER 

OF READY-TO-INSTALL 


FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 

SAN DIEGO, CALIFORNIA 




General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 



TEMPERATURE 



OyroMplor. 

TRANSFORMERS FOR AIRCRAFT 



) 

GENERAL'^ ELECTRIC 
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the Sll billion racked op in 1955, is 
pR-dicted bv brank M. I'olsoin, presi- 
dent of Radio Corporation of America. 
Calling this prediction a "fonsersative 
estimate." I'olsoin said the anticipated 
clectronies industrs growth would be 
more than twice that of the national 

I’olsoni painted out that 80% of RCA’s 
sales last year stemmed from items 
which 10 years ago did not exist or were 
not commercially dcrelopcd. 

► L. A. Makes Component Survey— A 
•siirscv of electronic components to 
deteriniiic wliicli items the Southcni 
California industry must "import" 
from the cast or midwest, intended to 

E omt up opportunities for local niami- 
icturing and expansion in the com- 
ponents field, has been undertaken by 
the Los .Angeles Clrambcr of Com- 
merce through its Electronic Com- 
ponent Development Committee. Lack 
of local sources of certain eonipoiicnts 
burdens Southern California electronic 
equipment makers with increased 
tran.sportation costs, longer lead time, 
and higher ins’cntorics, the Chamber 
of Commerce believes. 

► Ne-w High-Speed Computcr-"OatJ- 
matic 1000" is the name of a new data- 
proefssnig system dcselopcd Ijy Data- 
matic Corijoration. a jointly owned 
venture of Minneapolis-Iloncywcll and 
Raytheon Maimfnctnring Co. The ina- 
thinc reportedh can handle 1.000 
multiplications. ' -L.OOO additions, or 
5.000 comparisons pet second and c-an 
R«d-in or read-out at the rate of 60.- 
00(1 digits j)er second. Data, inserted 
by punched cards at the rate of 900 
cards per ininiite, i.s stored on three- 
ineh wide magnetic tapes. One 2,700 
foot reel of tape can store i7-2 milliiin 
decimal digits, or tlic cmiivalenl of 
■165.000 punclied rards. New Data- 
matic will sell for about SI. 5 million 
or rent for about S50.000 to .540,000 
]Kr month. 

► Transponder Ksaluatioii Report— An 
operational and technical evaluation of 
the ait traffic control transponder sys- 
tem, conducted b\ the Civil .Aero- 
nautics .Administrutiim. is described in 
newly available report, PB 111776. 
Copy of report, entitled "Kvaluation of 
the Rho^Theta I'ranspnndcr Svstem'’ 
is asailable for S2.25 from the Office 
of 'I'cchniciil Services. Dept, of Coin- 
mcrcc, AA'iishington 25, D. C. 

► A Whopper— ,\ S46 million contract 
for undisclosed type of airborne avionics 
equipment has gone to Ray theon Man- 
ufacturing Co. Obsen ers speculate that 
the order, a whopper by any standards, 
is for airborne radar or navigation sys- 
tems, Total Ravthcon govorimieiit 
backlog now nms'SlGO million. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Miniature indicator lamp assembly, 
measuring only i in. dia. x li in. long, 
including a fii in. front panel projec- 
tion. can be used with printed-wire 
boards. Vibration proof design elimi- 
nates need for lock nuts and washers, 
speeds assembly- Up to 1.000 indicator 
lamps can be installed on a single 
square foot panel- Circon Component 
Co., Santa Barlxira Municip<il .Airport, 
Golcta, Calif. 


• Cncapsnbted transformers, employ- 
ing novel coil construction and en- 
capsulation process, reportedly reduces 
temperature rise by 50% over compar- 
able units, pennitting operation in am- 
bient temperatures of 125C- Trans- 
formers are asailable to customer's 
specifications. Electro Engineering 
W'otks, Inc., 401 Freda St., San Lean- 
dro, Calif. 

• High tem]>eratiire servo motor-gen- 
erator, Type MG-5088, operates con- 
tinuimslv at HOC and has no-load 
speed of 19,600 rpm. The size 11 mo- 
tor operates from 26 sv, 400 cycle in- 
put. An integral drag-cup tachoineter 
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delivers 0-35 v/1,000 mm., Iras 23 mv. 
residua] voltage, 500 ohms output im- 
pedance and 1% Unearih' up to S.OOO 
tpm. The cpnibination has an inertia] 
of 2-85 gm.-cni.'. mcasurc.s 1.03 in. 
dia. X 2.156 in. long, and weighs 4.6 oz. 
John Oster Maiuihicturing Co.. Avionic 
Div.. Racine. Wise. 

• New RF connector design features a 
cnnlact tii|jtivafcd nitliiii the connector 
sliel] for assured circuit continoits' un- 
der extreme temperatures- CrJntacts re- 




__ mated captivated 

t”llF connectors. Contacts re- 
n fixed position when extreme 
rature changes may cause cable 


portcdly remain fixed in position de- 
spite slitinkagc of tire connector's 
dielectric material. New princi|)lc is 
ineor]x>ratcd in Series N and I IN' plugs 
and panel jacks. American Phenolic 
Corp.. Chicago 50, 111. 


• Ruggedized crystals, in new Kcl-F 
mounting designed to meet or exceed 
Mir.-C-309SB. arc now available in 



production in fretiuency range of SOO 
to 2,000 kc. .\pplication data on the 
new SC-6.A crystals arc asailable from 
Standard Crystal Co.. 1714 I.ociist St-, 
Kansas City 8, Mo. 

• Extruded Teflon coated svire, unaf- 
fected bv ambient temperatures of —90 
C to 23'OC. is asaibblc in 14 standard 
colors and various combinations of 1 or 
2 color stripes, in sizes ranging from 10 
to 26 A\VG- Ilitcmp \\'ircs. lnc„ 
Windsor -Avc., Mincola. N'. Y. 

• lligh-acciiiacy resolver, Size 11. with 

total functional error of 0.01%, has 
high input impedance permitting op- 
eration from 110 400 cycles. New 

icsolscr can openite up to 70.000 ft. 


altitude without prcssuriziitiou. Diehl 
Manufacturing Co„ Findcme Plant. 
Somcrr'ille, N. ]. 

• Miniature pnsh-to-engage connector, 
called "Minicon-X”. is mated merely 
by pusliing two connectors together. 



can be disconnected with a ijiiartcr turn 
of the mating parts. New connector is 
availible in 20 different types. Nugent 
Electronics Co., 621 East 8th St.. New 
.\lbiiny, Ind. 

• Hysteresis .synclironous motors, new 
miniature line for instrumentation and 
use in gvros, can be supplied with 
8,000. 12l000 or 24,000 rpm. speeds. 
J. B. Rea Co,. 1723 Clovcrficld Blvd., 
Santa Monica, Calif. 


General Mills Designs Autofab 
For Short Production Runs 



SHORT-RUN AUTOFAB, scmi-automatic raniprmciit placement machine, is suitable for 


Short-run .\utofab, a semi-automatic 
machine specifically designed for me- 
liiaiiized eom[xmcnt placement in 
small production tuns, has been an- 
nounced by Genera! Mills. Inc.’s Me- 
chaiiical Dis ision. Minneapolis. ( I'he 
finn also makes .i fully-automalic 20- 
station .Autofab for high production 
runs, as described in Avi.uiox Wui.x, 
Mar. 21. 1955, p. 60.) 

In the Short-run .Autofab, tlic printed 
wire board is inserted mamiaily. This 
antomaticallv starts the nicchani/.cd 
component insertion cycle. The com- 
ponent leads arc automatically trimmed 
to the required length just prior to 
insertion in the board, after which the 
leads arc automatically crimped. The 
component inserting tool and lead 
crimping mechanism are easily and 
quicidv changed, and the machine can 
be switched from one component to 
another in le.ss than a minute, accord- 
ing to General Mills. Components arc 
fed into the machine from a clip-on 
magazine designed for rapid loading 
from standard automation packs. -An 
alternate attachment permits use of 
biped components- 

'I'he current model is designed to 
handle cylindrical components, ranging 
from il to 11 in. in diameter and from 
J to 111 in. long. The machine can 
accommodate printed-wire boards rang- 
ing from A to 1 in. thick. 
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Under the system of regulated competition, estab- 
lished by the Civil Aeronautics Act of 1938, the 
scheduled airlines of the United States have provided 
the country with the most competitive, the most 
efficient and the most useful airline system in the 
world. 

Here are some of the measurements of the in- 
dustry’s expanded usefulness to the commerce of the 
country since 1938: 

The nuntber of certificated airlines has risen 
from 22 to 56 and the number of employees 
from 13,300 to more than 118,000; 
the number of passengers from 1,526,000 to 
more than '{1,623,000. 

In terms of passenger miles, the domestic and in- 
ternational scheduled airlines increased from 533,- 

052,000 in 1938 to 24,463,158,000 in 1955, an almost 
jshenomenal rise of 4,489 per cent. 

There were 284 daily schedules available in 1938, 
and more than seven times that number in 1955. 
Speeds of available equipment increased to as much as 
360 miles an hour in 1955 as against 200 in 1946 and 
180 in 1939. Range of equipment has also increased. 
Plans for the industr)' to put still faster planes in 
service make news almost daily. 

A proof of the value the American public has 
placed on modern ait transportation since World War 
11 is that it has increased its spending on airline travel 
at a greater -average yearly rate — 18 per cent annuall)' 
— than it has on any other type of personal spending. 

Today scheduled air transportation is offering a 
post-war luxury service at pre-war average face levels, 
which are still declining despite rising costs (in terms 
of 1939 dollars, it can be said that fares have been cut 
60 per cent). In fact, domestic air coach and air tourist 
fares are lower than 1939 fares, although today’s air 


coach and air tourist services are superior to 1939’s 
first-class services. International air fates in 1955 were 
down by about 21 per cent in comparison with 1939- 

Comparing 1955 with 1954, scheduled air trans- 
portation alone was responsible for about a 3 per cent 
increase in the domestic intercity passenger traffic of 
all commerciat transportation facilities in 1955. Do- 
mestic airline passenger traffic in 1955 increased about 
3.2 billion revenue passenger miles over 1954 while 
the surface carrier figures went down about 1.8 bil- 

For the entire industry — domestic trunklines, 
local service lines, international carriers, territorial air- 
lines, helicopter services and the Alaskan Carriers — 
revenue passenger-miles went up from 20,605,058,000 
in 1954 to 24,358,000,000 in 1955, a gain of 18.1 
per cent. 

At the same time, passenger revenues for the in- 
dustry rose from 81,166,554,000 in 1954 to $1,356,- 

435.000 in 1955, an increase of 16.3 per cent. Public 
service revenues, or subsidy, on the other hand, 
dropped about 42 per cent from 866,233,000 in 1954 
to s.38,407,000 in 1955, or 2.4 per cent of total 
revenues. 

Total revenues for the industry went up from 

81.420.847.000 in 1954 to 81,610, 557, {H)0 in 1955 for 
a gain of 13.35 per cent. 

Mail ton miles recorded for the industry went up 
from 118,29.3.000 in 1954 to 142.209.000 in 1955, an 
increase of about 19 per cent, while foreign mail ton- 
miles rose nearly 7 per cent from 7,338,000 in 1954 to 

7.842.000 in 1955. 

Express ton-miles for the entire industry totaled 

51.075.000 in 1955, up 24 per cent from the 41,175,- 
000 total in 1954, while the freight ton-mile total rose 
from 236,623,000 in 1954 to 280,938,000 in 1955 fnr 
an increase of 18-7 per cent. 

During 1955, the industry started the biggest 
equipment drive in its history. Positive orders and 
public statements of intention to order included 135 
puce jet transport planes at a total cost of S76l,.300,- 
000; 135 turbo-prop airplanes — aircraft with jet 
engines turning propellors — at a total cost of 8265,- 
000,000 and 55 piston-engine airplanes at a total cost 
of S137,.300,000. 

In addition, announced equipment-buying plans 
touling another 8146,000,000 will probably include 
orders for all three types of airplanes. The total of 
$1,309,600,000 does not include an option held on 30 
additional turbo-prop airplanes. 
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DOMESTIC TRUNKLINES 


LOCAL SERVICE 


The domestic trunklines, which are virtually sub- 
sidy-free, set new records in 1955. Revenue passenger 
miles were up nearly 18 per cent; gains of 25.2 per 
cent in coach traffic and 14.5 per cent in first class. 
Revenue ton miles gained 20 per cent; express ton 
miles increased 25 pec cent and freight ton-miles 22 
per cent. Mail traffic was up almost 9 per cent. 

Total revenues were up, too, with a gain of 16 
per cent which for the first time placed the domestic 
trunklines total operating revenue well above the bil- 
lion dollar mark. Passenger revenues alone showed a 
gain of ntore than 16 per cent and accounted for al- 
most 97 pec cent of the total revenues. Public service 
revenues dropped more than 25 per cent, (Most of 
the domestic trunklines ate subsidy free, with the re- 
sult that subsidy for the trunklines as a whole 
amounted to only one quarter of one per cent of total 

INTERNATIONAL 

During the 12-month period ending June, 1955, 
American- Flag airlines recorded gains at 24.3 pec cent 
in the number of passengers leaving the country and 
21.2 per cent in incoming passengers, while foreign- 
flag airlines gained 15.9 per cent in passengers depart- 
ing from the U, S. and 8.9 pec cent in passengers 
arriving in the United States. June was the first month 
in which more people flew to Europe than went by 

During the 12-monch period ending in June. 
1955, a total of 1,177,546 people arrived in this coun- 
try via air, of which 808,999 came via American-Flag 
airlines and 368,547 used foreign-flag airlines. In these 
same tweb'e months. 1.028,264 passengers left the 
United Slates by air, 698,523 using American-Flag air- 
lines and 329,741 flying under a foreign flag. 

In that period coach or tourist-class service con- 
tinued to gain until it outnumbered first-class traffic 
approximately two to one. 

During 1955 American-Flag airlines ordered jet 
transports from Boeing and Douglas which are pres- 
ently scheduled for international operations in 1959. 

Subsidy payments dropped from $28,500,000 to 
$7,600,000. or 73 per cent. The latter figure is 2% 
of the 1955 total revenues. 


During 1955, Congress, recognizing the value of 
the local service airlines in the national transportation 
picture, directed the CAB award them permanent 
cerdficaces. 

The local service airlines have increased their 
revenue passenger miles more than 77 dmes since 
1946, their first full year of operation. In 1946 they 
carried 25,000 passengers; in 1955 the number reached 
almost 3 million. 

In the five-year period ending with 1955, the 
local service airlines more than tripled their revenue 
passenger miles, while increasing their passenger rev- 
enues four rimes and their total commercial revenues 
more than three times. Their percentage of public serv- 
ice revenues to total revenues has also declined; in 
1954 public service tex'enues amounted to 57 per cent 
of their income. In 1955 the corresponding figure was 
approximately 37 per cent. 

HELICOPTER CARRIERS 

The helicopter airlines in the five years ending 
with 1955 have more than doubled the available ton 
miles of service oSered. They increased their retenue 
passenger miles almost 3*/^ times in 1955, compared 
with 1954- Their freight ton miles in this same period 
showed an increase of 26 per cent and their express 
ton miles rose more than 167 per cent. Total revenues 
were up 12.3 per cent, 

ALASKAN CARRIERS 

The Alaskan carriers showed increases in all 
forms of traffic, with revenue passenger miles up 26.9 
per cent, mail Con miles up lO.S pec cent and combined 
express and freight ton miles up 21.7 pec cent. Total 
revenues were up almost 1 5 per cent. 

TERRITORIAL AIRLINES 

The territorial airlines increased their revenue 
passenger miles in 1955 over 1954 7,4 per cent; their 
mail ton miles 5-3 per cent and despite a drop in 
freight ton miles their total revenue Ion miles were 
up 8.4 per cent. Total revenues were up 13.8 per cent. 

Air Transport Facts and Figures, 2953 fTat^a 5 
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MAIL 

Bnck in che days when commercial scheduled air 
sers'ice was bom, air mail was the major source of 
revenue for the country’s young airlines. Scheduled air 
sers ice then was in fact designed for the sole purpose 
of speeding che mails. 

Today, however, payments for carrying the mail 
are only 4.5 per cent of the revenues for the entire 
scheduled airline industry. In addition, air mail today 
is a source of revenue for che Post Office. 

The total of postal revenues taken in by che Gov. 
ernmenc on domestic ait mail services fiscal I95S was 
$142,571,000. Of that amount, the Post Office paid 
the airlines $35,719,5(57. 

In fiscal year 1955 it is estimated chat domestic 
air mail showed a return of $20,268,000 or 14.2 per 
cent on a gross revenue of $143,000,000. International 
air mail had a return of SI2,l6l,000. 

Over the past four years, the Post Office had a re- 
turn of $47,598,000 on domestic ait mail, or 12.4 per 
cent on a gross of S.38.3,413,000. International air mail 
in che same period showed a return to che Post Office 
of $26,800,000. 

In addition to carrying air mail, the airlines and 
the Post Office ore now conducting an experiment in 
carrying three-ccnt mail by air on a space-available 
basis whenever carriage by air saves time over and 
costs no more than surface transportation. 

At the present time about 4 million pieces of first- 
class mail are moving every day on a space available 
basis by air. Under che first-class mail experiment, a 
pact of the national transportation evolution now 
going on in che United States, about 21,000 tons of 
(hree-cenc letter mail is being moved annually or 
about 6 pec cent of che 17 billion non-local first-class 
mail handled yearly. The Post Office has estimated 


that the delivery of this mail is as much as 48 hours 
faster chan when carried by surface transportation. 

While (he experiment is succeeding, the airlines 
are not certain that they are being compensated ade- 
quately for the service (in che first twelve months of 
the experiment they received $1,830,000 for carrying 
the mail between the points affected while returning 
$29,500,000 CO the Post Office). But the main point is 
chat che experiment is proving that the lines have the 
airlift capacity to provide the service. 

This new service does not infringe upon six-cent 
air mail service — a superior service that gets special 
treatment from the moment of mailing. 

AIR NAVIGATION 
AND TRAFFIC CONTROL 

The people of the United States are running out 
of one of their most vital resources — the airspace. The 
sky, which once seemed to be limitless, is now in short 
supply: it has become a critical commodity in this day 
of e\ er-incceasing numbers of air transports, military 
aircraft and numerous classes of business and private 
aircraft, many flying at ever-increasing speeds. 

But che demands for airspace do not stop with 
the multiple types of aircraft using it. The Army re- 
quires airspace to conduct artillery firing, che tele- 
vision industry seeks more airspace for transmitting 
towers, and the Atomic Energy Commission must 
have its share of the airspace for vital experuncntal 
and test purposes. 

The problem resulting is how to control che users 
of the airspace so that each will have his fair share. 

Today’s method of controlling air traffic is not 
only outmoded, but it will be seriously inadequate to- 
morrow. No system yet exists which will adequately 
control tomorrow's planes in tomorrow’s numbers fly- 
ing at tomorrow's speeds. The attack on this problem 
should be two-pronged. First, steps should be taken to 
install at a greatly accelerated pace the air traffic con- 
trol tools already in existence. Radar is one such tool 
for bolstering the present safe but entirely inadequate 
system. And simultaneously, steps should be taken to 
begin the de\'elopment of a bold, new revolurionary 
system for the future. The end product of the new 
system should be fully automatic air traffic control, 
which has the feature of being gradually integrated 
with, and also compatible with, out present system. 

The Federal Government at both the Congres- 
sional and Executive level recognizes the nation's air 
traffic control needs. An aviation subcommittee of the 
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Senate Committee on Foreign and Interstate Com- 
merce, known as the Monroney Committee, has under- 
taken a study which includes an examination of the 
nation’s current air traffic status and future require- 
ments. The Bureau of che Budget has completed a 
report on the subject and President Eisenhower has ap- 
pointed Edward Peck Curtis as a Special Assistant for 
Aviation Facilities Planning to head an attack on the 
problem of an air traffic control system suited to the 
country’s future needs. 

NATIONAL DEFENSE 

One of the principal contributions of the sched- 
uled airlines is in the large, modern fleet they main- 
tain in being. That fleet contains aircraft essential to 
the national defense and which, if they were not pro- 
vided by the airlines, would have to be built and main- 
tained on a "stand-by” basis by the taxpayers. 

The large commitments for jet airliners planned 
to start to go into service beginning in 1958 are thus 
as significant to che defense as to the commerce of the 
United States. The jetliners will represent defense con- 
tributions by airlines which not only, as a group, are 
free of subsidy but which out of their own funds are 
able to create an active fleet reserve for che military. 

Apart from the future contribution represented 
by che jetliners, the scheduled airlines today stand 
ready to aid in any national emergency with the 
largest Civil Resecse Air Fleet (CRAF) the world has 
ever known — a fleet composed of more than 45 per 
cent of che air transport industry's biggest, fastest and 
latest airliners now flying our domestic and interna- 
tional routes. This airlift capacity costs the govern- 
ment nothing, for the contractual arrangement in- 
volves no charge to the gosernment unless there is an 
emergency. 

The CRAF program is based on experience and 
know-how and proven performance born of lessons 
learned in World War II, the Berlin Airlift and 
Korea. The CRAF fleet, available on 48-houc notice, 
is che result of a joint plan worked out by the Depart- 
ment of Defense, the Department of Commerce and 
che operators of our civilian air transportation system. 
The fleet, which represents initial investments esti- 
mated in the neighborhood of $400,000,000 in aircraft 
equipment, would cost the taxpayers $300,000,000 an- 
nually if it were maintained and operated by che gov- 
ernment on a "stand-by" basis. 


The present fleet has an airlift capacity estimated 
at 566,000 available ton-miles an hour. But according 
to the Defense Air Transport Administration, which 
is charged with allocating the aircraft on che basis of 
the proposed 1956-57 program, the above figures will 
be revised upward to around 797,(X)0 con-miles an 
hour by including more of the bigger and faster 
planes. 

In addition, the CRAF program is to include a 
War Air Service Pattern for the remaining civil air- 
liner fleet, which is now being worked out to speed 
the flow of civilian traffic vital to the national dc- 

As to their peacetime usefulness to the military, 
the scheduled airlines in 1955 provided over 843,900,- 
000 passenger-miles of transportation to the various 
military agencies for their official travel. Through the 
Military Bureau of the Air Transport Association in 
Washington, D. C. and its offices throughout the 
country, the scheduled airlines are constantly serving 
peacetime requirements of the military departments. 

During 1955, by the use of air travel, the Depart- 
ment of Defense realized a saving of 20,165,301 man- 
hours of productive time of their personnel. Convert- 
ing the saving to dollars (in terms of per diem 
payable and che base pay of a private), the man-hour 
saving represented a net gain to the U. S. Government 
of $9.8 million. 

The scheduled airlines have established over 50 
offices at military installations throughout the coun- 
try called Joint Airlines Military Traffic Offices 
(JAMTO's). These offices assist in making arrange- 
ments for the prompt and efficient movement of per- 
sonnel and cargo. Over 30,000 military personnel per 
month have availed themselves of these services for 
their official and personal travel requirements. 


AVAILABLE SERVICE AND UTILIZATION 

U. S. Scheduled Airline Industry, 1947-1935 (In Millions) 

l«7 IW8 1949 1950 1951 1952 1953 1954 1955 


Domestic Trunk 
Airlines 

RevenueTon Mites Fiown 

Ton Mile Load Foccor (%) 

Available Seat MUes Flowc 

Passenger Load Factor C%) 

Revenue Plane Miles Flown 


1,209-7 1,357.9 1,517.4 

6B9-I 706.2 809.0 

56.97 52.01 53.31 

9,152.4 9,980.2 11,117.7 

6,016.3 5,822.4 6,570.7 

65.73 58.34 59.10 

311.9 316.3 323.2 


1,684.1 1,974.0 2,399.3 

57.20 61.02 58.91 
12.385.6 14,672 18,068.1 
7,766.0 10,210.7 12,120.8 


2.893.3 3,314.1 3.882.7 

1.644.3 1,862.0 2,190.6 

56.83 56.18 56.42 

22,114.8 25,729.9 29,978.6 

14.297.6 16,288.4 19.205.2 

64.65 63.31 64.06 


Local Service 
Airlines 

Available Ton Miles Flown l4.9 

Revenue Ton Miles Flown 4-7 

Ton Mile Load Factor (%) 31.87 

Available Seat Miles Flown 155.5 

Passenger Load Factor 29.85 

Revenue Plane Miles Flown lO.l 



Territorial 

Airlines 

Available Ton Miles Flown 8.3 

Revenue Ton Miles Flown 4.9 

Ton Mile Load Factor (%") 59.91 

Available Seat Mile.s Flown 65-9 

Revenue Passenger Miles Flown. 46-8 

Passenger Load Factor (%) 71.10 

Revenue Plane Miles Flown 3-1 


9.1 



Helicopter 
Airlines On ihensands) 

Available Ton Miles Flown 14 

Revenue Ton Miles Flosvn 3 

Ton Mile Load Factor (%) 18.43 

Available Seat Miles Flown 

Revenue Passenger Miles Flown 

Passenger Loiid Factor (%) 

Revenue Plane Miles Flown 37 



152 194 

37.71 44.35 

716 1.708 


International and 
Overseas Airlines 

Available Ton Miles Flown 425.8 

Revenue Ton Miles Flown 243-7 

Ton Mile Load Factor 57.24 

Available Seat Miles Flown 2,924.3 

Passenger Load Factor (%) 61.90 

Revenue Plane Miles Flown 86.5 


480.8 540.3 

273.5 300.4 

56.89 55.60 

3.292.3 3,624.7 

1,888.9 2,054.0 

57.37 56.67 

98-1 104.3 


554.2 608.4 

325.4 377.8 

58.71 62.09 

3,695.5 4,361.4 

2.206-4 2,599.0 

59.71 59-59 

93.8 97.4 


695.7 760.5 

426.3 466.8 

61.45 62,38 

4.848.8 5.462.2 

3.019.8 3,581.1 

62.28 61.90 

103.4 109.6 


856.1 983.1 

527.4 623.6 

61.60 63.43 

6,284.9 7,015.9 

3,743.3 4,410.4 

59.56 62.86 

116.1 130.8 
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AVAILABLE SERVICE AND UTILIZATION (continued) 
U. S. Scheduled Airline Industry, 1947-1935 (In Millions) 




I9S3 I9S4 I95S 


Alaskan 

Airlines 

Available Ton Miles Flown 20.1 

Revenue Ton Miles Flown 12,8 

Ton Mile Load Factor (%) Not 63.64 

Available Scar Miles Flown Available 42,6 

Revenue Passenger Miles Flown. 19.6 

Passenger Load Factor (%) 46.10 

Revenue Plane Miles Flown 4.7 


20.5 


38-9 

15.4 

39.64 

3.9 


19.7 15.8 


54.0 82.4 

22.4 36.5 

41.60 44.26 

5.4 6.9 


14.4 

53.89 

168.9 

42.18 

9.5 


54.1 34.5 45.6 

19.5 19.4 29.0 

57.23 56.37 63.63 

209-2 206-3 233.9 

92.4 86.9 110.4 

44-15 42.15 47.20 

10.4 9.6 10.5 


Total Scheduled 
Airline Industry 

Available Ton Miles Flown 1,658.7 1,899.5 2,134.6 2,331.5 2,693.7 3,2303 3,813.5 4,336-0 5,049.8 

Revenue Ton Miles Flown . ... 942.4 1,006.8 1,140.2 1,325.4 1,629-2 1,897,3 2,178.9 2,465.11 2,907.2 

Ton Mile Load Factor (%) 56,82 53.00 53.41 56.85 60-48 58.73 57.14 56.85 57.57 

Available Seal Miles Flown. - 12,298,1 13,720.0 15.350.5 16.834.4 20,009.5 24,115.3 28,934.6 33,449.2 38,526.1 

Revenue Passenger Miles Flown.. 7.919.5 7,871.7 8,827.4 10,241.3 13,201.6 15,618.9 18,233.8 20,652.7 24,328.0 

Passenger Loed Factor (%) 64.40 57.37 57.51 60.84 65.98 64.77 63.02 61.74 63.15 

Revenue Plane Miles Flown 411.6 441.0 460.3 464-3 310.4 571.6 638.5 677.3 761.2 


REVENUE TON-MILE TRAFFIC CARRIED 

hy U. S. Scheduled Airline Industry, 1947-1935 (In Thousands of Revenue Ton-Miles) 

1947 1948 1949 1950 I9SI 1952 1953 1954 1955 


Domestic Trunk 
Airlines 

Pa-vsengcr 579,859 

U. S. Moil .32,879 

Express 28,533 

Charter Flights 5,774 

All Other' 6,875 

Total 689.154 


358,680 632,014 747,558 


982.642 1,167,556 1.377.728 1.572,594 1 

100,581 117,128 I3I.778 144,514 

62,932 68,296 71,725 80,301 

9.680 11,512 13,706 16,285 


538 40,260 


706,212 808,992 983.257 1,204,671 1,413.460 1,644.525 1,862,001 2,190,646 


Local Service 
Airlines 

Passenger 

U. S^Mail ... 

Charter Flights.. 
All Other*. 


59 



8,184 12,908 18,242 

265 436 696 

354 428 566 

90 194 653 

39 60 118 

9.102 14,346 20,898 


52,573 

1,116 

912 


653 



36.767 

1,179 


649 

198 



1,076 


48.364 


54,988 


' All oiher includes excess baggage and foreign maiJ ton miles in international figures, 
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REVENUE TON-MILE TRAFFIC CARRIED (coiiihmed) 

by U. S. Scheduled Airline Industry, 1947-I955 (In Thousands of Revenue Ton-Miles) 


Territorial 

Airiines 



Helicopter 

Airlines 




All Olher' 


<>8 

S.I84 



66 

5,310 



65 

503 

5.753 


63 



59 

283 


1752 




75 129 152 193 



Freighi. 

U. S. Mail 

Charier Flighi 
rUl Oihec'... . 
Toial 


Not 

vallable 



Total Scheduled 
Airlines Industry 

Pas^enRcf 772,317 

Freighl 38,022 

U. S.Mail 45,846 

Eapre«. . .. 59,553 

Charter Fliphu 11,292 

All Other' 15.444 

Total 942,474 


767,534 

76,323 


20,786 

1,006,844 


862,508 1,000,839 1,286,512 1,523,489 


61,669 68,938 86,694 

77,217 81,793 41,557 

19,482 20,985 18,560 

16,770 21,870 20,816 

,140,222 1,525,443 1.629,262 



1,775,524 2,011,003 2.365,717 
214,797 235,463 275,0U 

99,558 : 19,008 142,098 

43,687 41,396 51,263 

16,890 25,346 36,025 

28,649 32.795 37,111 

2,178,905 2,465,011 2.907,225 


' All Olher 
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aVIATION WEtK, 


OPERATING REVENUES 


U. S. Scheduled Airlines, 1917-1935 (In Thousands of Dollars ) 



S303.194 334,736 378,113 

S 8,358 13.825 18,323 

S 23,326 47,838 45,031 

S 10,530 9.964 8,957 

S 7,082 6590 9.359 

S352.490 413.353 459,783 





37,310 



Freighi 

U, S. Mail. 

Olher 


3.794 

333 


259 

4.778 





Overseas Airlines 



S140.652 151,338 158,480 
S 689 1,370 2,105 
S 32.300 57,332 75,197 
S 16,837 19,438 20,023 
S 18,532 19.756 18,350 
S209,010 249,234 274,155 


5,881 25,116 26,730 

55,689 53,213 51,533 

15,783 9 4 87 



232.539 254,234 314,905 

27457 29,614 31,889 

53,746 49,192 27,133 

74 70 77 

23,670 25,746 10,949 

337,286 358,856 384,953 
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OPERATING REVENUES (conihwed) 

U. S. Scheduled Airlines, 19^7-1955 (In Thousands of Dollars ) 










7,975 


Total Scheduled 
Airline Industry 



Toial 


S’J49,228 «7.U1 549,937 

S 9,385 16,102 21,446 

$ 61,745 118.172 136,652 

S 27,518 29,608 29439 

S 25,97 3 30,876 31,878 

$573,849 691.879 769.152 


607.937 779,820 913.771 



28,707 15,276 16,420 

39,595 45,060 45,729 

827,372 1.002,307 1,148.56 


59.607 65,713 75.258 

127,920 123,900 90,353 

17,366 15,704 20,241 

45,952 48,738 38,760 

1,294,068 1,420,606 1,608,245 


DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES 

U. S. Scheduled Airlines, 1947-1935 (In Thousands of Dollars) 

1947 1948 1949 1950 1951 1952 1953 1954 1955 


Domestic 

Airlines 




FU-ing Opcraiinns . S 85,933 

% of Toial 23.0 

DiMCi Miini- — Flighi Equip S 41,029 


Uepwciaiion—Flighi Equip S 36,241 

Total Aircraft Oper. Expenses . .4163, 203 



302,526 



Local Service 
Airlines 


Flying Operations $2,190 

% of Total Expctites 24.3 

Direct Maim.— Flighi Fx)uip $1,332 

% of Total Expenses 14.8 

ITepreciation — Flighi Equip S 908 

% of Total Expenses 10,1 

Total Aircraft Oper. Expenses.. . $4,430 
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AVIATION WEEK 


DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES (con/iiiaed) 
U. S. Scheduled Airlines. 1947-1955 (In Thousands of Dollars) 


Territorial 

Airlines 

Flying Operations S 704 

% of Total Expenses 18.8 

Direct Nfaint.— Flighi Equip S 537 

% of Total Expenses 14.4 

Depreciation — Flighi Equip S 259 

Vc of Total Expenses 6.9 

Total Aircraft Oper. Expenses $1,500 



Helicopter 

Flying Operations 

% of Total Expenses 

Direct Maim,— Flighi Equip.... 

% of Total Expenses 

Depreciation— Flight Equip. .... 

% of Total Expenses 

Total Aircraft Oper. Expenses.. 



International and 
Overseas Airlines 

Flying Operations - S53.189 67,163 

% of Total Expenses.... 25.4 28.5 

Direct .Maim-— Flight Equip 521,997 24441 

% of Total Expenses las 10.3 

Depreciation— Flighi Equip $18,580 19,589 

% of Total Expenses 8.9 8.3 

Total Aircraft Oper. Expenses ... $93,766 110,993 


28.6 

26,311 

10.4 

23.676 


122,334 



108,553 


27,547 


Alaskan 


Flying Operations $.. 

% of Total Expenses .... 

Direct Maim. — Flighi Equip. 

% of Total Expenses 

Depreciation — Flight Equip. $.. 

% of Total Expenses 

Total Aircraft Oper. Expenses $,. 




Total Scheduled 
Airline Industry 

Flying Operations $142,029 

% of Total Expenses 23.9 

Direct Maim,— Flight Equip S 64,900 

% of Total Expenses 10.9 

Depreciation — Flight Equip. S 56,002 

% of Total Expenses 9.4 

Total Aircraft Oper, Expenses $262,931 


179,938 203,326 215,816 

26,7 28,0 28.7 

74,199 81,755 85,589 

61,719 66,485 67^122 

9.1 9.2 9.0 

315.856 351.566 369.327 







424,197 516,475 



438.934 


30.0 



8.3 

733,864 
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DISTRIBUTION OF GROUND AND INDIRECT EXPENSES 

U. S. Scheduled Airlines, 1947-195S (hi Thousands of Dollars) 


Ground Operaiinns S S9.464 64,915 66,623 

Ground and IndireLi Maintenance.. . S 32.B12 33,513 33,404 

Passenger Service S 28,669 29,151 27,778 

Traffic and Sales S 42,644 42,666 45,661 

Advertising and Publicicy S 9,486 12,343 13,535 14,566 16,211 

General and Administrative S 31,052 31,217 30,894 33,651 40,816 

Depreciation — Ground Equipment S 6,060 7,678 7,585 6,941 6,279 

Total — Ground and Indirect Expenses... $210,187 221,487 223,478 236,301 284,268 


46,874 

335,321 


107,044 119,207 1.3.3,231 

56,940 61,331 68.736 

81.472 89.288 11134)82 

52,259 57.744 W,599 

381,372 421,077 489.665 


Local Service 
Airlines 

Ground Operations — 

Ground and Indirect Maintenance 

Traffic and Sales 

Advertising and Publicity 

General and Administrative — 

Depreciatittn — Ground Equipment 

Ttttal— Ground and Indirect Expenses 


10,599 13334 


Ground Operations 

Grttund and Indirect Maintenance 

Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 

Depreciation — Ground Equipment .... 
Total — Ground and Indirect Expenses... 


3.627 3,865 


Ground and Indirect Maintenance 

Passenger Service 

Traffic and Sales 

General and Administrative 

Depreciation — Ground Equipment 

Total — Ground and Indirect Expenses... 


Ground Operations 

Ground and Indirect Maintenance 

Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 


.33,168 31.618 


560 25,886 


529 125,547 140.580 


4,3,397 47,050 
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AVIATION WEEK, 


DISTRIBUTION OF GROUND AND INDIRECT EXPENSES (conliaued) 
U, S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


Alaskan 

Airlines 

Ground Operations 

Ground and indirect Maintenance . ... 

Passenger Service 

Traffic and Sales. 

Advertising and Publicity 

General and Administrative 

Depreciation— Grtiund Equipment 

Total — Ground and Indirect Expenses. 



S 268 
S 435 
S 102 
S 903 


988 

370 





175 


6,010 




8.209 9,228 


2,612 4,224 


265 275 

308 310 

9,214 10.493 


Total Scheduled 
Airline Industry 


Ground Operations $ 92,344 100.384 105.494 .107,098 122,969 

Ground and Indirect Maintenance S 51,705 55,769 57,077 53,997 65,571 

Passenger Service $ 42,111 44,133 43,755 47,097 62,469 

Traffic and Sales - S 65,685 69,947 74,118 77,579 93,545 

Advertising and Publicity S 16,532 20.736 24,556 26,289 29,005 

General and Administrative S 55,287 57,053 57,211 60,375 70,563 

Depreciation — Ground EquipmenL S 8,997 II, U4 11,634 10,910 10,064 

Total — Ground and Indirect Expenses . $332,561 359.136 37.3,845 383,345 453,986 


144,908 161.583 
77.625 85,373 

112,117 127,456 
32,972 37,516 

80,140 87,577 

527.532 588.475 


175,571 195,699 

90,103 99.605 

138,984 159,676 

41,020 49,079 

94,516 107.589 

638,736 730,845 


SUMMARY OF PROFIT OR LOSS 

U. S, Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 

1947 1948 1949 1950 1951 1952 1963 1954 


Domestic Trunk 
Airlines 


Total Operating Revenues $352,490 413,553 459,783 524,109 

Total Operating Expenses $373,390 411,278 435,157 461,538 

Net Operating Income $(20,900) 2,075 24,626 62,571 

Net Income Befotc Income Taxes'. $(26,258) (1,413) 20,663 59,305 

Income Taxes $(6,016) 3,583 7,285 28,426 

Net Profit or Loss $(20,242) (4,996) 13,378 30,879 


658,521 768.015 878.793 

552,581 672,892 790.421 

105.940 95.123 S8..372 

103,355 102.814 96.008 

59,858 49,280 47,624 

43,497 53.534 48,384 


978,214 


1,133.289 

1.009.835 

123.454 

133.330 


Local Service 
Airlines 


Total Operating Revenues $ 8,411 

Total Operating Expenses $ 9,017 

Net Operating Income.. - $ (606) 

Net Income Before Income Taxes*. $(1,182) 

Income Taxes $ (77) 

Net Profit or Loss $(I,I0S) 


15,921 21,418 27,683 36,741 

15,578 21,871 27,089 35,939 

343 (453) 594 802 

(486) (1,283) (176) 601 

94 168 399 399 

(580) (1,451) (575) 202 


42.379 49.358 54.473 

43.497 50,903 53.1116 

(1.118) (1,545) 1,367 

(345) (2.080) 1,212 

141 (47) 254 

(486) (2,033) 958 


(140) 


’ Net income before income raxes is adjusted for nonoperating items, 
0 Denotes red figure. 
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SUMMARY OF PROFIT OR LOSS (coiifwued) 

U. S. Scheduled Airlines, 1947-1933 (In Thousands of Dollars) 


Territorial 

Airlines 

Tmal Opcratia;; Revenues.. 
Toiel Operaiing Expenses. 
Nei Opcratins Income 

Income Taxes 

Nei Profit or Loss 


S3,90l 4,650 4,778 

S3.7J9 4,433 4.832 

8 162 217 (54> 

S 124 167 CU2) 

S 35 65 57 

S 99 102 <I89) 


5,213 6,212 6,246 

5,286 6.067 5,975 

(73) 145 273 

<13S) 125 254 

(138) 48 166 


6,726 6.788 7,114 

(31) (290) (222) 
(10) (454) (118) 
(51) (27) 8 
41 (427) (126) 


Helicopter 

Airlines 

Total Operating Revenues 

Total Opctaiinp Expenses 

Net Operating Income... 

Net Income Before Income Taxes’... 

Income Taxes 

Nei Profit or Loss... 



International and 
Overseas Airlines 

Total Operating Revenues - S209.010 249,234 

Total Operating Expenses 8209,294 235,287 

Net Operating Income - S (284) 13.947 

Net Income Before Income Taxes'. . S (4.473) 8,780 

Net Profit or Loss S (5,124) 6,365 




358,856 .384,953 



29,723 23,481 

13,047 10,314 

16,676 13.167 


Alaskan 

Airlines 

Total Operaung Revenues 

Total Operating Expenses — .. 

Net Operating Income 

Net Income Before Income Taxes’.- 

Income Taxes. 

Net Profit or Loss 


88,349 8,496 9.438 

88,070 ltl.178 9.703 

8 279 (1.682) (265) 

8 171 (1.817) (396) 

$ 26 15 57 

S 145 0.8.32) (433) 


13,145 16,328 18,243 

(1.003) (367) 1,057 

(1,196) (78) 873 

24 373 113 

(1,220) (451) 760 




Total Scheduled 
Airline Industry 

Total Operating Revenues- 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes' 

Income Taxes. 

Net Profit or Loss 


S573.S49 691.879 769,152 
8595,492 674,992 725,411 
8(21,643) 16,887 43,741 

8(31,811) 7.215 26,231 

8 ( 5,407) 6,183 8,887 

8(26.404) 1,032 17,344 


827,372 


74,700 

72,265 

32,496 

39.769 


1,002,307 1,148,565 1,294,068 
878,183 1.044,007 1,186,598 
124,124 104,558 107,490 

121,824 116,975 118,352 

67,463 56,563 58,572 


1,420,606 1,608,245 
1,292.374 1,464,709 
128,232 143,535 

134.121 157,956 

64,340 81,326 

69,781 76,630 


() Denotes red figures. 
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AVIATION WEEK, 


ASSETS, LIABILITIES AND CAPITAL 

U. S. Scheduled Airlines, for selected years (In Thousands of Dollars) 


Domestic Trunk Airlin 


Flight Equipment— Net 

Ground Properry and Equipment — ] 
Propetiy an3 Equipment — Net 


309,356 

76,506 


Long Term Uebi 


Local Service Airlines 


123,469 

64,644 

67.179 

17,327 

542,539 


Uabililies and Capital 

Current Liahililies 

Long Term Debt 

Operating Reserves, 

Capital Stock 

Capital Surplus. 

Earned Surplus 


4,319 

(91) 


Flight Equipment 

— Depreciation 

Flight Equipment— Net 

Ground Property and Equipi 


4J38 

2)061 


Liabilities and Capital 

Current Liabilities 

Long Term Debt 

Capital Stock 

Earned l^lus 


(895) 

5,832 




It. 30ih. 
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ASSETS, LIABILITIES AND CAPITAL (coiilitmed) 

U. S. Scheduled Airlines, for selected years (In Thousands of Dollars) 




ASSETS, LIABILITIES AND CAPITAL (conlinued) 

U. S. Scheduled Airlines, 1917-1953 (In Thousands of Dollars) 



INTERCITY PASSENGER MILE MARKET 

Common Carriers and Private Aulomohile, 1917-1955 


(Millions of Passenger Mites) 


Pullman & Air Travel 

Riiil Pullman 12,261 II.0I5 9,.«9 9,340 10,226 9,S04 7,950 6350 



6,450 


REVENUE PASSENGERS CARRIED 

U. S. Scheduled Airline Industry, 1947'I95S (In Thousands of Passengers) 

mi l?4a 1949 I9S0 1951 1952 1955 1954 1955 


Domestic Trunk 

Airlines 12,279 12.324 14,021 15,978 20,621 22,759 26,137 29,526 34,466 



S... 1,360 1,373 1,520 1,675 2.033 2,362 2,682 2,888 3,376 



' Alaskan data for 1948 thru 1950 indudas charier flights. 


AVERAGE PASSENGER FARE 

Intercity Common Carriers, 1947-1955 (In Cents Per Mile) 

1947 1948 1949 1950 1951 1952 1953 


Scheduled 

Airlines' 



7.77 


7.13 7.05 






AIRCRAFT OPERATIONS AT CAA AIRPORT TOWERS 


1947-1953 (In Thousands) 



COMPARATIVE TRANSPORTATION SAFETY RECORD 

Passenger Fatality Rate Per 100,000.000 Passenger Miles, 1947-1933 


Domestic Scheduled 
Airlines ’ 



FiijuTee, tose 


|r SiF is. 






Hi 






gin,. IP 


Op^adngbe™^^ 


I®'" |g" 


•■ ^!s ra-is^d-s'SE-rSi:* 5SS,iSS±'2.i™ “srS 

''Ss£'-‘-- S:,.. ...... 


AIR TRANSPORT ASSOCIATION OF AMERICA 




Smart G. Tipton, PresrdcNl 

Milton W'. Arn.tld, I'. P„ O/’i-r., lions & Liiginsirwa 
Willii Playtr, I'. P.. Public Rchnieus 
I:. F. Kcllt'. y. P.. Pliuince 6 Accoiwlhi^ 

Stanlct Gcwirtz, I'*. P., Assisliwl lo the PrcilileHt 
Warren N. Martin, y. P.. Pilhlic Affoirs 
Fr.ink J. Mafklin. Assistjiir P., Traffic 
J. li. nuranJ, Secretary 
J. F. Uintenrahr, Treasurer 

Member Airlines 


(i. T. Hakcr (NAL) 

II. N. Carr (NCA> 

H. L. Cuniminp\, Jr. (NYA) 
Ci, F. Gardner (NFA) 

C. A.MyhreCFAL) 

W. A. Patterson (IIAL) 

W. I.. Picrt.on (TWA) 

It. V. Rickcnhackcr (HAL) 
K. F. Six (CAL) 

C R. Smith (AAL) 

J. T. Trippe (PAA) 


Alesko Airlines. Ine., Setsoil Oavici, Pres., 2i20 Si.\lh AteHue, Seattle 1, Washington 

Allegheny Airlines, Inc., Leslie 0. Barues, Pres., lyasbington Sational Airport. Washington 1, D. C. 

American Airlines, liic., C. R. Smith, Pres., IGO Parb .Svenue, Sew Yori 17, New Yorb 

Bonanza Air Lines, Inc., Eclmnnii Conrerse, Pres., McCarran Field. P. O. Post 391, Las Vegas, Seiacia 

BroniH Alrwoys, Inc., C, E, Heard, Pres., Lore Field, Dallas 19, Te.xas 

■Canadian Pneillc Airlines, Ltd., G. W. G, McC.oiiachie, Pres., Sea Island Airport, Vanconi'er AMF, P, C„ Canada 
Capital Airlines, Inc., J. II. Carmichael. Pres., Washington National Airport. W'ashingtori I. D. C. 

■Coribbeen Atl. Airlines, Ins., Diouisio Trigo, Pres., P. O, Box 6033, Loiea Street Station. Santnree, Puerto Rico 
Central Airlines, Inc., Keith Kable. Pres., Mracham Field, Ft, Worth 7, Texas 
Colonial Airlines, Inc., Br,inch T, Dybes. Pres., Parb Avenue, New S'orb 17, New Yorb 
Continental Air lines, Inc., Robert F, Six, Pres., Stapleton Airfield, Denver 7, Colorado 
Cordova Airlines, Aierle K. Smith, President & Genera! Mgr., P. O. Box IlOO, Anchorage, Alaska 
DeltorCAS Air lines, Inc., C. £. Woohaan. President & Genera! Alj;r., Mnnicipal Airport, Atlanta, Georgia 
Easlern Air Lines, Inc., F.. V. Ricbeuhacbvr, Chairman of the Board £r General Algr., 10 Roebejellcr Plaza, New y'orb 20, 
New Yorb 

Ellis Air Lines, R. £. Ellis, President & General Alanager, Box 1059, Ketchibun, Alaska 
Frontier Airlines, C. A, Alybre, Pres., Stapleton Airfield, Peurer 7, Colorado 
■Hawaiian Airlines, Ltd., A, D. Lewis, Pres,, P, O. Box 3H27, Honolulu 1, T. H. 

Helicopter Air Service, Inc., John S. Gleason. President 6 Treasurer, 3240 it'. <13rd Street, Chicago 38, Illinois 
lake Control Airlines, Gwin llicli. Pres., Weir Cook Atnnicipal Airport, Indianapolis 44, ludhina 
Los Angeles Airways, Inc., C, AI, Belhin, Pres,, Box ll'ISS, Airport Station, Los Angeles 43, Calijornia 
Mackey Airlines, Inc., Joseph C. Alacbey. Pres., Broward County International Airport. Ft. L,itlderdale, Florida 
Mohawk Airlines, Inc., Robert E, Peach, Pres.. Cornell University .airport, Ithaca. New Yorb 
National Airlines, Inc., G. T. Baber, Pres.. 32./I1 N. II*''. 27tb Avenue. AUami 42. Florida 

New York AIrwoys, Inc., Robert L. Cnintnings. Jr.. P. O. Box 426, La Guardia Airport Station. Flushing 71, New Yorb 

North Central Airlines. Inc,, Hal N. Carr, Pres., 6201 34th Avenue. So. Aiinncapolis 23, Alinnesota 

Nertheost Airlines, Inc., Cirer.tir E. Gardner, Pres.. Logan lnterri,ilional Airport, £. Boston 28, Alassachnsvtts 

Northern Consolidated Airlines, Inc., Raymond I. Petersen. President 6 Gen. AJi'r.. 4t4 Fourth Avenue, Anchorage, Alaska 

Northwest Airlines, Inc., 1). W. Nyrop, Pres.. 1883 University Avenue, St. Paul I, Alinnesota 

Ozark Air lines, Inc., Laddie H. O. Hamilton, Pres., Box 7. Lambert Field, St. Louis 21, Aiissonri 

pacific Northern Airlines, A. G. W'oodley, Pres., 1626 Exchange Bldg,, Seattle 4. irjs,(>;M5ro« 

pan Amerlcon'Grace Airways, Inc., Andrew B, Shea. Pres., 133 E. 42nd Street, New York 17, New Yorb 

Pan Ansericon World Airways, Inc., /. 7*. Trippe, Pres., 133 E. 42nd Street, New York 17, New Yorb 

piedmont Airlines, T. II. Datis. Pres., Smith Reynolds Airport. W inston-Salem 1, North Carolina 

Reeve Aleution Airwoys, Inc., Roherl C, Reeve, President ci Supt.-Operations, 420 D Street. Box 339. Anchorage, Alaska 
Resort Airlines, Inc., Harold L. Graintm, Jr., Suite 326, 1346 Connecticut Ave., N.W., Washington 6, D. C. 

■Riddle Airlines, Inc., John Pant Riddle. Pres,. P. 0. Box 333, AUami Irttl. Airport Branch, AI/,r«rt 48, Florida 
■Slick Airways, Inc., D. W, Renttel, Chairman of the Board, 3000 N. Clyhonrn Avenue, Bttrbaitk, Calijornia 
Seuihern Airwoys, Inc., Frank W. Ilulse, Pres., 1140 Brawn Marx Btiildiug, Birmingham. Alabama 
Southwest Airways Co., John H. Connelly. Pres., San Francisco Inti, Airport, San Francisco, California 
■The FJying Tiger line, Inc,, Robert It". Prescott, Pres., Lockheed Air Terminal, Bnrhanb, Califorisia 

■Trens-Canoda Air linos, II*'. Gordon Wood, Vice President-Traffic, Room 442, fulernational Aviation Bldg., 1080 Vniversily 
Street, Alanireal 3, Qnc., Canada 

Trans-Texes Airways, R. E. AIcKaiiglsan. Pres., 1221 Commerce Bldg., Houston 2, Texas 

Trans World Airlines, Inc., Warren Lee Pierson, Chairman of the Board, 806 Couiiecliciit Atennc, Washington 3, D. C. 

United Air lines, II*'. A. Patterson, Pres,, 3939 S. Cicero Avenue. Chicago 38, Illinois 

West Coosl Airlines, Inc., Nick Bel, Pres., Boeing Field, Seattle 8, Washington 

Western Air lines, Inc., T. C. Drinbwater, Pres., tltltiO At‘ion Drive, Los Angeles 43, Catiforsda 

Wien Alaska Airlines, Sigittd Wien, President & Genera! Alanegrr, Box 649, Fairbanks, Alaska 
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BUSINESS FLYING 


Federal Offers Light, $2,000 Autopilot 


New York— !3clitctic5 of a S2,000- 
tlass of lightivcight tubeless autopilots 
.■ipccifically designed for light and inc- 
dium-sixe Irusiocss aircraft liave been 
started bv i''cdcral Tckplionc & Radio 
Corp., Clifton. N. J. Federal spokes- 
men say that the company will produce 
approximately 1,000 of the nesv units 
ihis year. 

Two s'crsions of the autopilot are 
being produced: 

• Model F200, a two-axis unit fur air- 
craft « ith coordinated ailerons and rud- 
der. \\'’oi|hin| 17 lb. uninstalled, it lists 
for .Sl,9<5;. 

• Model F300, a 5-axis version for air- 
craft with uncoordinated ailerons .and 
rudder and for the light twin class up 
tlirougli the .\cro Commander, weighs 
19 lb. uninstalled and lists for 52,523. 

M'eight of either model installed is 
less than 25 lb. 'Ilic units arc marketed 
in kit form with all sviring. control ca- 
bles. pulley brackets and other installa- 
tion items prc-cut. 

Certificated 

The nesv I'edctal autopilots are now 
certificated by Civil .-ktronautics Admin- 
istration for all models of the Beech 
Boiianaa; ITR is running a series of 
certification trials on other aircraft mod- 
els and expects to complete the requited 
tests bs' the end of June. John Brophs-, 
Federal T&R aviation sales manager, 
plans to make a nationsvidc demonstra- 
tion tour of the autopilot in a 1953 
Cessna 310 in the next fesv weeks, visit- 
ing major business aircraft manufactur- 
cts. Sales are being handled through the 
compam’s distributorship organization 
(.AW Jan- 23, p. 67). 

The Federal autopilots arc develop- 
ments of units initially designed by 
Ansco Division of Gcncr.il .Aniline & 
Film Coip., which were acquired bv 
I'TR as pirt of a diversification plan 
uhereby the company has entered the 
commercial aviation field. In addition 
to the autopilot it is dev eloping a liglit- 
weight civ il Tacan and other nav igation 
and caminunic-atioiis equipment for 
bu.sincss aircraft. 

l'‘urther development being done on 
the autopilot for the future includes 
tubeless altitude hold control, approach 
control and automatic trim control. 

Basic Design 

Both the F200 and P300 basicallv 
consist of a gvro servo assemblv, a con- 
trol panel and a fum-and-bank indica- 
tor. Rclay-controllcd servo mechanisms 
actuate tlic airplane’s control surfaces 
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for America's Aviation and Ordnance Research - 

from SUBSONIC SPEEDS TO 5.0 


1956 marks the 20th ; 
complex field of wind 
Our pioneering began 


r of this organization’s leadership in the 
mel design, fabrication and construction, 
ith the first modern, closed circuit steel 






at PATRICK AFB Missile Test Range . . . 
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to nioint^iin the ticsirec] altitude. Botli 
units ha'c roll-aiul-pitch axis; the l''50fl 
incorporates an additional \a« axis. 
The tuni-and-bank unit and roll-and- 
jsitcii units of tlie gyto-liorizon assembly 
eoiitaiii a set of electrical piefcoffs. In 
normal flight the pickoffs ate centered 
and mill. Rough air or inoseinent of 
the autopilot control knob.s. cause ap- 
)>nipriate pickoffs to ino\e off center 
and operate one of the relavs, '] he relay 
then applies current to the scro s\s- 
tem to drisc the u|Spropriate control 
surfaces until the ordered flight attitude 
IS reached; then the pickoffs center and 
aic null until the controls are again 
mined or the aircraft is displaced from 
the desired attitnde. 

Low Power 

Hie autopilots 0 ))erate from either a 
12-v. or 24-v. input and there is no 
effcctiic pimcT consninption nhen the 
•rtstem is at null. Heart of the unit, the 
gyro-serso asseinhiy, is nsnally installed 
in the fuselage aft of the cabin. It 
mc-asure.s 1 s-in. long x 1 1 1-in, wide x 
Ifi4-in. high. Tlic control 'hlaek box." 
uionnts onto the p.mel of small aircraft 
or on the control pcdcshil of larger types 
and is only 4-in. x ?l-in. x 5J-in. 
Its inannal controls include "turn." 
"pitch." "course trim" and tivo nn-off 
' loH" and "pitch" toggle switches. 
Control of roh and pitch sfabiliaation 


can be made together or indisidually. 
"llic tiim-aiul-bank indicator sensing 
unit is also used as a standard visual 
flight iiistmmcnt. It measures 3 in. x 
3-in. X 6 9/16-in. 

Control Functions 

Tlic knobs on the control box giic 
the pilot right and left autopilot com- 
mand through 30 deg. either side 10 
deg. nosc-up and nose-down. On early 
models the right-and-left control was 
graduated in fise-degrce increments ns- 


ng detents: linwcver production inudcl.s 
h oe eliminated the detents so that the 
pilot i-m :idiiisl for any sariatioii of 
. egree within the 30-dcg. limits. 

Tile roll trim ecmtrol can be adjusted 
to 5-7 deg- either left or right 

Safetswise. hardoicrs arc virtually 
elimiiiafed. the eompinv eniphasi/cs. 
Tlic system is niechamcaUy .set so that if 
there were am nulfmiction of the roil 
control, the most tlic airplane would 
go oser ivimid be 30 deg.; in pitch, the 
jilaiie would automatically nose up to ; 
inaxiimmi of 1(1 deg., depending on its 

Helio Deli>ers Faster 
Courier Business Plane 

Initial deliseries Inns been made hi 
Helio .\ircraft Corp. of the 1956 
Courier liusiness plane. 

"Ihc plane has a IfiT-mpli. cruising 
speed at 705r power at 8,50(1 ft., a 
lO-mph. increase over last year's model. 
,\t tlic optimum cruise speexi cif 157 
mph. at 6074 power, the Cimrier luis a 
745-mi. range with 45 min. resene. 

Major clumges oier flic 1955 airplane 
arc a redesigned windshield and other 
acrodniamic iinpnnomeiits in addition 
to a quieter cabin. Helio is offering as 
optional equipment a new muffler sys- 
tem for the l.ycoming engine exhaust 
augmeiitor. Tlie plane has been flown 
with tlic Ixxir .\rcon rudder control. 

Since .setting up its Courier produc- 
tion line last August. Helio has do- 
liicrcd 2S four-place Couriers. .Ml of 
them have incorpor.itcd Goodyear’ s 
ernssw ind landing gear. 

Powered hv 26(1-1 id. Liconiing. tlic 
;ill-mctal Courier is designed to flv at 
less tlian 30 mph. and is guaranteed by 
the manufacturer to take off and land 
in less tlian 73 yards fullv loaded. 

Tlic airplane is certificated for skis 
and is now in the process of getting a|)- 
prm-al for floats. 



First Aero Commander 680 Delivered 


First .Vero Super Coiiiinander 680 cxccutiie transport, powered bv superebarged 340.1ip. 
Lveoniings, li.is been delivered to Long Manufacturiug Co.. Tarbnro, N. C. "Hie firm makes 
tubaeco liarvcsteis and hay balers. The new Aero Coiiuiumder has a top s|>ced of 260 mph. 


AV(AT(ON 


C. Apiil 23. 




wrmoirr 


VERTOL ^ 


atlon. 


A smaU-clearing in the jungle ... an 
ice floe in the arctic ... a mountain 
plateau — a cruiser deck, a rooftop — 
these are some of the aithusea 
of Vertol aircraft. 

Free from ttieTcatricling (Iimeii3iiUi«.or 
Veftril liclicupiats have led ds war 


lest of .\riiiy Itch! i ii 
Naval <lu n and i vreh iliul A ii Foret' 


PRIVATE LINES 


Ceuna Iius completed mating com- 
ponents of its Model ti2<l foiir-enginc 
pressurized c\ccufi\c Ir.iiisport at 
Wicliita, Kmis. (AW .\pril 2. p, 66). 

Big Three business plane manufac- 
turers. Beech. Cessna and Pi[Jcr shipped 
a total of 575 cisil aircraft in March; 
hringing their 1956 first quarter total to 
1,652 .lirplanes. Re.speudve figures for 
these periods last year were 455 and 
1,072, 

A 17-year-old pilot lias been anartled 
an instrument rating. Gary Wright, 
Fast Point, Ca., soloed on his Kith 
birthday, non- liopes to get liis commer- 
cial rating on his Ihth birthday, He 
flics a Luscuiiibe. 

Six Beech D50 T'vin-Bonanza busi- 
ness transports hat e been purchased off- 
the-shelf for immediate delivery by the 
U.S. .Ariin for field tommaiid use. Or- 
der is valued at about S500.000. 

Bensen .\ircraft Corp., Raleigli, N. C., 
lias named Trank Ogden, Toronto, 
Out,, as Omadian distributor for its 
small ijonered and non-poncred lieli- 
copter-type gliders. 

Index to bulletins on acciricnt pre- 
vention, pilots .safety iiifonnation cx- 
cliange and business pilots safety data 
publishi-d during 1955 b\ Might Safety 
T'oundation is now available. Write 
tlie Foundation at 46S Fourth Ave., 
New York 16. N. Y. 

'I'aylorcraft, Inc., has shipped tivo 
T'iberglas pla.stic-cmcred Ranch W'agon 
ntilih' planes to .Mgentina. ITic air- 
craft. svitli spares, arc valued at os-er 
S50.000. ( >rdcr was placed bv Sociedad 
.Anenima Commercial E. Industrail, 
liuciios Aires. 

.kireraft sales of 5700,000 were re- 
corded by cle.ilere at N'aiiconver (B.C.) 
hiternafional .\irport during 1955. 
Cessna and Piper dealers at the field 
stild 70 aircraft. Including .sales closed 
at the factories, mote than SI million 
worth of new aircraft entered the prov- 
ince last year. 

Piper Apache backlog now runs into 
October. Compam rcccntiv delivered 
.\pachc No. 500 tii Able Supply Co.. 
Ilonstoii, Tex. . . . Three Apaclies have 
been placed into operation as executive 
transports by N'ortli American Avia- 
tion. Inc., Los .\ngeles. 

Tlast Coast .Aviation Corp., Bedford 
Airport. Lexington. Mass., has been re- 
tained by R.idio Corporation of .America 
.Slid Liboratory foe Electronics, unde- 



THE NE 
AIR FORCE 
MC-3 

MASK HOSE, 
CONNECTOR 
'-^SeottA 


rsf'" 


Here, at last is a mask hose connector th 
disconnected, causing a noticeiible increase 
incrcasod breathing effort serves ns nn linii 


I brealbrni 


matically clos< 


;. This 
to tlie 


ruing signal 

oxygen supply. The MC-3 connector incorporates the standard fitting for 
attaching the oxygen bail-out bottle. It is also interchangeable with present 
disconnects. A'ou'rc safe with the Scott MC-3 connector! 

Write today for complete information. 



SCOTT AVIATION CORP 

275 ERIE STREET, LANCASTER, N. Y. 
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^Hr As youths boffi bod sef a goal. One to "crow," 

o^ber ^o p//o^ ^be oirp/anes fbof mabe fbe O.S. Ai 
force a fbundering voice for fronqu/7/tfy. Now, o^ber 
young men in every stale hove similor goofs. 

As 0 crew cbtef, Sbe one mod keep his oircrofS funC' 
Honing like a thoroughbred . . . uliliiing his training 
and fbof inbred American capacity for corrrpetence J 
when working with tools. ^ 

The pilot, a seasoned officer, typifies Air force career 
men wbo‘ve ffown fhunder'CrofS, proving wboi men 
and planes can do when the chips are down. 
f It's a matter of record wiih fhousonds of pilots, and 
' fhose wbo keep 'em flying . . . Repubfic Jhunder-craft 
hove established a reputation os the fastest, hardest 
bifti'ng, fongesf ronge, most rugged jet planes in the 
fighter-bomber fie/d. 


tftrf (#1 pfioto raconno/isonc* eounferpor# ffis RF-BSS Thundvrflert.. 


contracts from IIS.M', to nuiintaiii .Mr 
Torcc planes used by tiic firms in de- 
velopment and flight testing weapons 
and nasigation systems. East Coast 
•Wiatioii is spending a qvuirtcr of a mil- 
lion dollars in expanding its inain- 
tcn.mcc and sen'ice activities. 

Facilities cx]>ausion to permit scnic- 
ing of aircraft up to DC-7 size is nndcr- 
way by N'ew.irk .Mr Ser\ ice, Nenarlc ,\ir- 
|»rt. N. f. Expansion, to be completed 
by October, is designed to cope ssitb 
reported increase in business airplane 
.ictivitics. 

Mosic illustrating 180-dcg. turn 
procedure designed to allosv inexperi- 
Litced pilots to fly out of bad weather 
lias gone into production at University 
of Illinois Institute of .\\ iation, Urbana, 
HI., nlicte the ptoccdute nas der elopcd. 
The Ifi-nim. sound and colot film is l>e- 
ing made under auspices of .\ireiaft 
Onners I’ilots Assn., and showings 
arc plnincd throughout the U. S. 

Kindred .\\iation Co.. Burbank, 
Calif., has purchased ,\ircraft Engine 
Supply Co„ same city , for over a lialf- 
niiihon dollars. 

New performance figures for the 
Edgar Pcrtiv,il l’,9 argrienltiiral air- 
plane (.\\\' I'eb. n. p, 9v) show gains 
DS-cr earlier data. Pciforni.incc .it gross 
weight at sea Icici: top speed (takeoff 
power), l-|fi mph.r top speed (maximum 
continuous power). H2 mpb.: cnaise 
speed. 12k mpb.: most economical 
cniisc speed. 120 mph.; rate of climb, 
1.1+0 fpm,; takeoff distance with 5-mpli. 
w hid. IDs yd. ,md landing speed, lightiv 
lo.nded. >7 mpb. 

Imdestar witli tricycle landing gear 
is being deselopcd by a U.S. business 
Iraiisport consersion eentet. Prototipe 
installation Is e.x])ectcd to fl\ bc/orc 
tlie end of tills year. Firm reports that 
retrofit installations will be possible 
for current l.odcstar owners. 

Aircraft brokerage department, spe- 
cializing ill iiiiilti-eiiginc corporate 
planes, bas been opened by Smitiicrn 
.Mtways Co„ .Ulanba, Ga. It is in 
ebatge of Tlioiiias R. Foster. 

First National Comention of Flviiig 
Clubs will be held Jnlv +()-Aiig. 2 in 
Seattle. M'asli. It is estimated that 
members from oscr 1,000 U. S„ Cana- 
dian and Mexican flying clubs will par- 
ticipate and mcr 60() prisatc planes will 
be flown in. Convention will include a 
trip to Boeing .\irpi.me Co.'s Seattle 
plant to \iew the 707 prototype jet 
tanker-transport. Host will be tlie 
M’asliington State .Aviation .Assn. For 
details, write: Stuart Nicholson, I+bfi 
Dexter Horton Building. Seattle, Wash. 
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G-E 5-STAR TUBES HELP GILFILLAN BUILD 
TOP RELIABILITY INTO QUADRADAR! 


Eight types of G 



tpendabiltty, It 
; cube qualit 
iver the years i 



contribute to the ruggedness of Udy i, Hew York. 

"^vgress k Oor Most fm^o/ianf T^oe/vcf 

GENERAL 


ELECTRIC 





SAFETY 


CAB Roport vn Cnrrey DCS Cra^h at 


Pilot Made Faulty One-Engined Approach 



DOUGLAS link 

TO BUILD FIRST DC-8 JET SIMULATOR 




ficaci 'panc/Tpmi itPi- fcJtluffiiig 
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sS 
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J.SiC.J.J'TS 


AUTOMATIC 

Flaw Location... 



in the 

Inspection Department 






UNITED-with DC-6A Cargoliners-gives you 
“EXTRAS” no other cargo carrier can match! 



PLUS these “EXTRAS" in schedules and service: 






WANTED! 


Men on the Way Up Professionally 






111 YOUR FUTURE 

IS NOW . . • 

III AT CONVAIR-FORT WORTH | 


CONVAIR 

FORT WORTH 

FORT WORTH, TEXAS 



EMPLOYMENT OPPORTUNITIES 



They're doing big things at 

good/year aircraft 

THE TEAM TO TEAM WITH In AERONAUTICS 


He makes 
a daily trip 
to tomorrow 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

r MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

Tor* SYSTEMS COMPUTER SYSTEMS PRODUCTS 



Milwaukee 2, Wisconsin 


Flint 2, Michigan 


ENSINEERS 

pioneers in 



SYSTEMS 

ANALYSIS 

ENGINEER 



GENERAL^ ELECTRIC 
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AERO 'BALLISTIC -SPACE 
MISSILE-TESTING 
INSTRUMENTATION 

Specific fields include.. . 


RCl’S MISSILE TEST 


PROJECT.; 


imporlant to the 


Engineer or Scientist Mho Mauls 
to advance 


MTP.. . the place to work for years ahead, where even 
the problems to be solved have a wholly new missile-age 
look! It’s the Missile Test Project of the RCA Service 
Company, Inc., at the Air Force Long Range Missile 
Test Center, the largest testing range and laboratory 
in the world. Here, the projects you face will stimulate 
your imagination and tax your best creative effort. 
Salaries match the challenge these RCA positions present. 

Headquarters tor MTP is Patrick Air Force Base, 
ideally located on Florida’s sunny centra! east coast. 

It’s a perfect climate for work and living all year 'round. 


TELEMETRY > RADAR • TIMING 
COMMUNICATIONS • DATA PROCESSING > OPTICS 


And is additios, you're in line ior all the many advantages RCA 
positions offer: Complete facilities . . . planned advancement 
programs , , , professional recognition . . , liberal program of 
company-paid benefits . , . relocation assistance . . . and more. 
You should have a Bachelor’s or advanced degree in EE, ME, 
Physics or Mathematics and two or more years' experience. 
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EMPLOYMENT OPPORTUNITIES 



COOK RESEARCH 
LABORATORIES 

CHALLENCING PROCRAMS 







ENGINEERS 

THERE’S A‘ BRIGHT iFUTURE 

7//|\\\v 

FOR YOU AT CONTINENTAL 

Cenlinenlal AviQlion & Engineering Corp. is constantly increas* 
ing its staff of competent specialized personnel to meet the 
growing demands in the development of specialized power 
packages. The small and medium gas turbine engine program 
at CAE is progressing rapidly and offers engineers and tech- 
nicians a challenging career coupled with many extra job 
benefits. If you hold a degree in the AERODYNAMICS, METAL- 
LURGY, MKHANICAL or DESIGN ENGINEERING fields, con- 
tact CAE and investigate the 
opportunities Ihot can be yours. 

ADDRESS: "Salaried Personnel" 


PRESIDENT 
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ENGINEERS 
ARE 
V.I.P.’S 
AT 
AGT* 




EMPLOYMENT OPPORTUNITIES 



These 
positions 
up to M 5,000 
demand a rare 
degree of 
engineering 
ability 

/Hanoger in . . . 

RAPAR CIRCUITRY- 

supervise engineers in 
design and development 
of complex 
electronic equipment. 

COMPUTERS- 

supervise Analog and 
Digital Computer 
design and 
development. 

Join imaginative 
engineers already 
progressing in this 
startling new project 
with an electronics 
pioneer. 
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EMPLOYMENT OPPORTUNITIES 


AeWgitowu^ . . . 

Analysis and determination of physical dimensions 
and flight characteristics of aircraft configurations; 
and evaluating performance, stability and control. 

Si'utctu’teA CKgiKE&u . . . 

Analysis of structural requirements concerning heat 
treat, physical dimensions and aerodynamic para- 
meters; making stress calculations and predicting 

RoHa>i SgfttcMU ■ ■ ■ 

For work on complex fire control systems and 
antenna design. 

^xpefuiMidaS, Te6i f tCois . . . 

For F-101, F-3H and F4H projects. Must have engineering degree 
or equivalent, plus one year’s military or civilian experimental 
test flying. 

5(>mu/at<ng assignmeni! available on Airplane, Helicopter and Guided Missile development projects. 
Opening! also exist for recent college graduates, 


DedU|K CKguuetA . . . 

Developing major design layouts and assembly 
drawings; deciding location of aircraft or missile 
components and solving design stress problems. 

DgKOiMicA . . . 

Theoretical analysis and testing toward aero- 
nautical control of flutter or vibrations; analysis 
and syntliesis of automatic control systems, 

FSigki Tent . . . 

For flight test instrumentation, data analysis, plan- 
ning and coordinating airplane, missile, and heli- 
copter test programs. 


f IHDUSTRIAL EHCINEER5... J 


Cliiei V>u\ducHM . . . 

To supervise the estimating, time and motion, and 
production analysis functions. Reports to Chief 
Industrial Engineer. Will require BS IE and min- 
imum nine (9) years’ of applicable experience. 

Tut£ VeiiqMU . . . 

Experienced on small and large machine shop and 
assembly jigs and fixtures. Openings at all levels— 
Junior tool designers to group supervisors. 

'P£oMi tugweeu . . . 

Experienced in industrial building and utilities 
design, structural, mechanical and electrical. 


Sufie’uudiM Faci£Uied CngiKeefuMg . . . 

Must know design and planning of aircraft manu- 
facturing buildings, layout. of service departments, 
final assembly and hangar operations. Prefer BS IE 
with a minimum of six ( 6) years’ aircraft experience 
in above type work. 

Suji&uuAR'ui IKeifuuTft £.uguiem . . . 

One required for investigation of sheet metal fabri- 
cation, sub-assembly, and ramp manufacturing 
techniques. Another required for investigation of 
methods of all machining techniques, proving new 
machines and related tooling problems. PrefCT BS 
ME or BS IE with minimum 4-6 years' related 
experience. 


These positions of technical leadei 
function. This is an ideal silua 
additional respc 


'lip are now available in our newly reorganized Industrial Engiiieeri 
on for experienced aircraft industrial eiigi'iieerj tuho are seeki 
•„ an expanding inoim/actiiriiig operation. 


‘g 

>g 



TlCHHICAl flACtMlHT SUHKVISOfl 
Dept. "Ci” 

f. 0. Bex St6, St. Itah 3, misseuil 
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EMPLOYMENT OPPORTUNITIES 


PROPULSION 

RESEARCH 


SATTEUE INSTITUTE, an endowed 
teaearch organization of 2500 
engineers, aeientisla, and service 
personnel, has openings on its pro- 
fessional staff for those with B.S.. 
M.S., Ph.D. degrees in the aero- 
nautical sciences and an interest in 
fundamental and applied research. 


SOB AN OBPOlirUNITT TO: Perform research on prime and sub 
Air force cfonlracts . . . Apply aeronaulical knowledge to in- 
dustrial and commercial problems . . . Engage in cooperative 
research with experts in all fields of science and technology . . . 

Enjoy professional environment, competitive salaries, vacations, 
and pension jilans equal to any. 

irv/te to: TECHNICAL PERSONNEL DIRECTOR 

BATTELLE INSTITUTE, COLUMBUS, OHIO 



ENGimRS 

semisTs 

Make More Money 
—Improve Your Position 



l^d- ^ DieWlON/INC^ U^rtialned^bji 






IlST NATIONAL BANK BUILOINO 
CINCINNATI 2, OHIO 




Amice PHYSICS laboratory 
OF THE JOHNS HOPKINS UNIVERSITY 
oHers an exceptionol opportunity for 
professionoi odvoncement in fl well- 
esroblishcd Loborotorr ~ 


Our prog/om of 

GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 

provides such on opportunity 

SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OP 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


APPLIED PHYSICS LABORATQItY 
THE lOHNS HOPKIHS UNIVERSITY 


ASSISTANT TO MANAGER 

Aircraft Heat Transfer Department 



Alonager of Sfoff EmploymenI, 

THE TRANE COMPANY 



POSITION VACANT 


POSITIONS WANTED 
PO hrs. Rotary, ISOO^hro fix 




Exporlovioed Pilot ATR Commarotol ^vlle|(M^ 


■land SI- New York. 




P R e nleo pofitlen 

SELLING OPPORTUNITIES WANTED 

RItcr fterntY-So. ^C^jll. Poruonal oHonllon 



fl yrs lotito corn 
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Engineers in 

training . . . 
Experienced 

engineers . . . 

, . . there's no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 
Rocket and Ramjet Engtiries 
Propellants and Fuels 
Tcsliiig and Evalualioii 
Positions are open for the 
following: 

mechanicol engineers 
combustion engineers 
aeronautical engineers 
stress onalysis 
turbine engineers 
Ihermodynomicists 
servo engineers 
electrical engineers 
nucleof engineers 
ordnance engineers 
Instrumentation engineers 
test engineers 
development engineers 
process design engineers 
production engineers 
physicists 
malhematicions 
organo-melallic specialists 
inorgonic chemists 
organic chemists 
polymer chemists 
electrochemists 
physical chemists 
analyh'col chemists 

On the OM.AR team, you’re affiliated 
with piuiierrs in the field of flujicrsimic 
jiropulsion: Reaclion Motors, Inc., 

Marqiiardt .\ireraft Cotiipatiy, the 
West’s largest jet research and devel- 
opment miter and first in ramjets; 
<)lia Mathieson Chemical Corpora- 
tion, a leading producer of cliemieals. 
metals, expioflives. and high-energy fuels. 

You’re on a team that unites for the 
first time both chemical and mechani- 
cal experience in researcii. develop- 
ment. and production of supersonic 
rockets, ramjets, and liquid and solid 
propellants, 

For further Information w*rite 
OMAR Employment Officer at the 
company nearest you. 

Otin Mfithltson CKsmical Curperallon 
46J Po^k Avsnvs, N » w Turk 22 , N. Y. 

16BSS Satrccy Slreat. Van Nuy», Californio 


LIVE in Southern California ! 

GAS TURBINE 
ENGINEERS 


Outstanding openings now 
for cpialified 

DESIGN ENGINEERS 
EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 

for development projects 

and 

for production projects 


SOLAR OFFERS PERMANENT employ men t in a rela- 
tively neiv and exciting field with a tremendous 
growth potential. Solar is a vigorous, medium-size 
coinpany founded in 1927. No indivddual in Solar's 
Engineering Department has ever been laid off 
because of misiiicss fluctuations. Solar gas tur- 
bine engines have already won an iiitcrnational 
reputation. 

Living in San Diego is delightful. This favored 
area is smog-free, with the finest climate in the 
United States, and has tmmatched recreational and 
cultural activities. 

Applicants with BSME or AE plus 3 or more 
years e.xperience are preferred. Inquire noio for 
responsible positions in our rapidly expanding pro- 
grams in gas turbines and airborne controls. Replies 
will be kept confidential. Write, giving resume, to 
DALE A. COBB, Department A-128. 


SOLAR 
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EXPERIJHENTAL TEST PILOTS 

FLY THE FINEST WITH A FUTURE 

Openings available for those who can qualify as Experimental Test 
Pilots on the following current and forthcoming projects: 

F-I01A F3H-2N RF-101A 

F-101B F3H-2M F4K 

We ete laieietUO In anyone with the lellewlep ooelllleetloes! 

(b) Current in mod«rn i«t iighl«r» 

(d) Enein..ring d.gr.n or oquiYalonl 

TECHNICAL PLACEMENT SUPERVISOR 

PO BOX 51S. ST. LOUIS 9, MISSOURI 

MCDONNELL ^ .. 

^ (.yoyliotdtum. 

I iflte Ifcu \ 

\ icokin^ ')ot 

\ a OPPORTUNITY I 
1 a CHALLENGE \ 

■ a TEAMWORK \ 

^ it's YOU we're looking for — | 
" We have opeiungs at all | 
1 levels for alert engineers _ 
_ tor problems in * 

■ a aerodynamics I 

1 a design I 

1 a CONTROLS ; 

1 FLUIDYNE 1 

1 ENGINEERING CORPOBATION | 

Communications Engineer 
Pan American World Airways 

Age to 30, Degree in Electrical Engineering, excep- 
tional ability in dealing with others. Salary open. 
Good growth potential. Diversified activity in both 
Airborne and Ground Electronics plus interesting 
travel. 

APPLY: Personnel Department, 3rd Floor 

28-19 Bridge Plaza North 

Long Island City 1, New York STillwell 6-5858 

Industrial Relations Monager 

P, O, Box 817, Miami 48, Florida Tel. 64-5411 

WANTED 

RESERVE CAPTAIN 

To fly as co-pilot and captain as 
required on company owned 
twin engine aircraft. ATR rating 
required with arrline training 
and experience preferred. De- 
sirable age range 25-35. Submit 
complete resume of training aiui 
experience with original appli- 
cation to 

SAl£S 

REPRESENTATIVES 

Laadino manufacluter of aircraft 
aolonoid oalvaa, aow in iLe loidil 

i> inloreiled in adLr Salu Royro- 
lenlalioD ia texral Lay aroai 
IkrouEOUl tbe coualry. Eaclalivt 
torrilonal ri|btc will b« awarded. 
AU repliea ahoaJd include full yar- 

aannel and larrilory covered. 

RESEARCH and DEVELOPMENT 
Attractive Openings— All levels 

AERODYNAMICS Strvcturei 

Fligh. T«t Dynofnia 

far eHQIHeCRS with and without 
Rotary Wing experienca 

Avistion Week 

EMPLOYMENT ADVERTISING 

contract rates per inch 
r— 527,60 J04''— 526.40 

13''— 27.40 208"— 26.00 

26"— 27.20 416"— 24.95 

52"— 26.80 780"— 23.35 

1560"— 521.55 


330 W.42-dS-.,N.T. 34 
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EMPLOYMENT OPPORTUNITIES 



LOCKHEED 
Aircraft Corporation 
Georgia Division 

Has immediate openings Ion 

SENIOR STANDARDS 
ENGINEERS 

Engineers needed to inves- 
tigate and develop new 
oirciait standards, coordi- 
note information on type 
and characteristics of spe- 
cific products, quantity 
requirements, production 
problems, nature of de- 
mand and source of sup- 
ply. Should be capable of 
insuring that required 
proof tests ore run and 
should be able to deter- 
mine effect of proposed 
standards on company de- 
sign and shop practices. 
M.E.. A.E^ or E.E. degree plus 

Wrrte in complete eonfiienee to 

JIM WADE 



RADIO MAN 




HELICOPTER 

PILOTS— MECHANICS 

If you desire the benefits of 
a permanent position in o 
scheduled airline 
courier 

HELICOPTER AIR SERVICE INC. 

ilAQ WEST 63RO STREET 
CHICAGO 3S, ILLINOIS 



ENGINEER 

M.E. or A.E. Degree 

Minimum 5 (5) years Aircraft Experience on Material Review 
Board and Liaison with Shop. Capable of initioting requests 
for Design Changes. 

Unusual opportunity for qualified engineer with airframe sub- 
contractor on military aircraft. State salary expected and dote 
availability. 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


AVAILABLE 

1 Own and Have Available 

FOR SALE 
or LEASE 

LOCKHEED CONSTELLATION 

Type L-749 A 

LOCKHEED, oppioalmBtaly Ocicbar lit, 
INTERIORi Combination corgo and poutn- 

Remmert-Werner 

RADAR 

Lonbait Fiald 5f. Louis, Mo. 

SPECIAL SERVICES 
AVIATION TnDUSTRY 

Fourtaen^C82 Folrehild^Poakat 

OVERHAUL & 
MAINTENANCE 

20 HARVARD, COMPLETE 

in flyable condition 



Werner 

Inc. of Inc. of 

ST. LOUIS TOLEDO 

Lnmborf Flalii Expratt AIrpoil 

‘dcI’" 

LODESTAR TWIN BEECH 



■ MINIATURE AIRCRAFT • ■ 

■ telephone type - hermetically" 

■ SEALED • SENSITROLS • STEPPING 1 
• SWITCHES ' GUARDIAN • KURMAN • " 

. LARGEST STOCK Of RELAYS IN THE WORLD ■ 

CONVAIRS FOR SALE 

low price 
FOR SALE 

■ropacHon Convanlor. 

* PRODUCTION QUANTITIES IN STOCK * 


AIRCRAFT INSTRUMENTS 


HARVARD AT6 SPARES 

WANTED 

PARTS & SUPPLIES 


“*DC-S lOBKTU«"BtEefr“ ” 

HELICOPTER 

Irana and angliia ling, 

jrarfaei Condliloa. 

^EAST CO^ST AVIATION^ CORPORATION 

AIRPLANES WANTED 
Vest Aircraft Co.'s Skyranch 

BOX SaOS. DENVER 17, COLORADO 

CONNECTORS 

STOCK BSUVKBT — AlTIIOBIltl) DlSTOBl’TOB 

BENDIX CANNON IPC WINCHESTER 

HAROLD H. POWELL CO. 

25 P,&W, ENGINES 
TYPE 1340 

uTTsJoo.oo ^ 

We Buy pC-3 and C-47^ 
^REMMERT-WERNER, INC. 

"Take a Heading for Reading 

1 for tht BIST MAINTlMANCe • OVCBHMIL • MODIFICATION • INSTALLAnON 
READING AVIATION SERVICE, INC. 

WANTED 

BEAVER AIRCRAFT 

EASTERN PROVINCIAL AIRWAYS 
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MACHINERY FOR THE 
AIRCRAFT INDUSTRY 


SEARCHLIGHT SECTION 










■ -if 



AIRPORTS 
for the 
JE 


Commercial Airfields 
Military Air Bases 


Complete electronic control 
—from ticketing to take-off. 


High speed, 

safer aircraft fueling systems. 


Improved navigational aids. 


Redesigned taxiways, lighting 
systems, and aircraft parking areas. 


Multiple runways. 
Assembly line repair. 




THE RALPH M. PARSONS COMPANY 

INOINttRS • CONSTKUCrOftS 




rosley 


Avco Crosley 
helps bring 
a new anatomy 
of flight to life 


Today, new breeds of planes are filling 
America's skies! In a brief decade of hold 
experimentation inspired by the military, 
the aircraft industry has create d swept- 
winged, smooth-skinned new speedsters 
of almost unrecognisable sleekness. 
Throughout this spectacular evolution, 
Avco's Crosley division has contributed 
“components,” even entire airframes — 
in ever-mounting volume, for everything 
from small utility planes to giant trans- 
continental bombers. And to reproduce 
aircraft anatomy with perfect fidelity 
to design, a new Crosley method (tlic Avco 
Axiomatic System) guarantees complete 
interchangeability of components, 
even from the first unit built. 

Through advances in airframes— as well as 
in scores of electronic instruments — Avco 
Crosley translates practical engineering 
experiences into finer products and brilliant 
new possibilities ... for an America 
strong in peace. 

3 Cros/«Y boelcUlt (Aircraft Structural, Honaycomb 
Caneapt, Axiomatic) dataii ways Crosley's airframe 

Oafassa and Industrial Products, Sirolfard, Conn. 

ENQiNSESS WANTED: For top-fliglit men, 
Crosley offers unusual opportunities 
to explore new scientific frontiers that lead 
to outstanding and rewarding careers. 

Write to Director of Engineering, Crosley 
Government Products, Cincinnati 15, Ohio. 



defense and industrial products 




NORTH AMERICAN’S 
Columbus Division 



Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 

You can share in a new kind of career challenge ... if you 
have experience and vision. Here's the story briefly: 

North American's Columbus Division has prime responsl' 
bility for the design, development and production of North 
American’s Naval airplanes. The Division is young, with the 
highly-successful FJ-4, a "concept-to-flight" Columbus Divi- 
sion product, as evidence that its engineering team is "going 
places." 

Young organization . . . greater Individual Opportunity 

You are sure of . . . Stabilit y . . . North American Aviation 
is the company that has built more airplanes than any other 
company in the world . . . Promise . . . the availability of posi- 
tions for experienced engineers comes only from success. 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS; 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test ^gineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today: Mr. 

1, H. Papin, Personnel Manager, Deparbnent S6AW, North 
American's Columbus Division, Columbus 1 6, Ohio. 



HoRTH American .Aviation, 

•(!«g.UAP«i.CW. COLUMBUS DIVISION 


INC. 
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Cargotainers® Help 
Douglas Up-date Jet Bombers 



ce arc available 
red four high a 


Builder Uses 
Pittsburgh Steel 
Containers 
To Cut Storage Costs 

Keeping the sleek, six-jet B-47 
bomber fully modified and in tip- 
top readiness presents a king- 
sized materials handling problem 
to production engineers at Doug- 
las Aircraft Company’s huge 
Tulsa (Okla.) Division. 

Some 35,000 different parts must 
be kept quickly available — some for 
as long as two years, others for only 
24 hours. They are used in the U.S. 
Air Force-owned plant which Douglas 
operates in the continuing Air Force 
Overhaul and Modification Program 
for the big Stratojet. 

Douglas appraised its parts-han- 
dling problems and came up with a 
solution: use of sturdy, steel mesh 
Cargotainers made by Pittsburgh 
Steel ftoducts, a division of Pitts- 
burgh Steel Compmiy. 

Using Cargotainers gave Doug- 
las an aircraft industry engineer- 
ing “first,” but more important, 
they cut per item storage costs as 
much as 75 percent when com- 
pared with wooden box storage 
bins they replaced. 

B-47’8, currently the Strategic Air 
Command’s prime airplane, come to 
Tulsa periodically from bases all over 
the globe to be brought up to the 
minute with the steady stream of aer- 
onautical advances- Until they land 
at Tulsa, however, Douglas does not 
know the exact extent of up-dating 
each plane will require. 

Sometimes, the big ships bring along 
their own modification parts; other 
times, parts come to Tulsa from the 
plane’s original builder, &om a sub- 
contract supplier or from other Air 
Force sources. Whatever their origin, 
the parts must be stored efficiently 
and economically. 

That’s what prompted Douglas to 
msba a close study of its materials 
handling system, Douglas determined 
that its parts storage units had to be 
highly portable, use as tittle space as 
possible and be extremely versatile. 



At first, Douglas tried wooden 
boxes, stacking them in twin tiers four 
boxes high. Cost of each 3 >5' x 4' x 4' 
wooden box ranged from $36.50 to 
$38, recalls Jack W. Byrd, general 
foreman of manufacturing control. 
It wasn’t long before Douglas had a 
record of these disadvantages: 

1. Heavy loads tended to split the 
boxes. 

2. Using a fork truck to move the 
containers many times severely dam- 
aged the bottom box. 

3. To use dividers or separators re- 
quired expensive, space-consuming 
additions to the boxes. 

' 4. Wooden boxes bad no salvage 

5. Wooden boxes were dirt-collec- 
tors, required regular painting and 

6. General fragility constituted a 
safety threat and the wood was a fire 
liazard. 

7. Artificial lighting was required 
to illuminate box interiors sufficiently. 

Pittsburgh Steel Products knew its 
Cargotainers could eliminate t h ese ob- 
jections. Douglas ordered 94 standard 
48' X 48' X 36', 2,000-pound capacity, 
Strip-Base Cargotainers. One end was 
cut out, leaving four inches of fabric 
on both sides and across the top for 
extra strength. 

The Cargotainers were 
equipped with half and full ver- 
tical dividers, as well as full hori- 
zontal separators, giving maxi- 
mum use of the cube, regardless 
of size, shape or number of parts 
to be stored in them. Horizontal 
separators, placed on two-inch 
centers, provide shelves, while 
vertical dividers make pigeon- 
holes for odd-shaped flat parts. 

Douglas engineers then devised a 
sturdy, but easily dismantled catwalk 
for quick safe access to the top two 
Cargotainers in the four-high stack. 

Cost of the Cargotainers aver- 


aged $40 each, only $2 more than 
the unsatisfactory wooden boxes 
they replaced. 

Douglas has 14 feet of vertical stor- 
age space with Cargotainers. In one 
common parts size range, lack of di- 
viders and separators limited a wooden 
box to one item, four to a tier. With 
Cargotainers’ dividers and separators, 
it was possible to put four of the same 
items in one unit. That meant 16 

Cargotainers, then, meant a 75 
percent reduction in per item stor- 
age costs. 

Besides being strong enough to con- 
tain parts weighing up to 200 pounds 
each — as in the case of ballast weights 
— the Cargotainers are a safe, fire- 
proof storage unit. 

They can be tiered handily by a 
fork lift truck. They can be moved 
empty flora building to building, plant 
to plant, if necessary, on a flat trailer 
hauling 96 knocked-down Cargotain- 
ers, compared with 14 of the same 
size wooden boxes. 

Cargotainers provide easy visual 
inventory without extra artificial 


lighting. They do not collect dirt, nor 
do they require painting of their alu- 
minum-dip, maintenance-floe finiah. 

Two men can assemble a Car- 
gotainer in 45 seconds, Douglas 

Douglas’ study of Cargotain- 
ers, extensive on its initial use of 
them, came up favorable on all 
counts. Thus, Cargotainers got 
the best vote of confidence they 
could receive — a second order 
was placed, and this time, the 
Cargotainers went to the Design 
and Test Operations Division. , 

Cargotainers have racked up simi- 
lar success stories in every industry 
they've entered, thanks to the inher- 
ent advantages of the product and 
the experienced, skilled engineers 
Pittsburgh Steel Products has avail- 
able to tackle materials handling 
problems. Give Cargotainers a chance 
to improve your materials handling 
while you save money. A phone call 
to any Pittsburgh Steel Products sales 
office listed in this ad will put you on 
your way to a profitable, lasting solu- 
tion of materials handling problems. 


Vhil our booth (No. SCO) at Materiai Hondling InsHMo's Exposition in Cleveland 


Cargotainers^ 


by Pittsburgh Steel Products 

a division of Pittsburgh Steel Company 

Grant Building • Pittsburgh 30, Pa. 


District Sales Offices 



AIR TRANSPORT 


CAB Splits Over Re-Equipment Plan 


Airlines face strong opposition in bid to retain 
equipment sales' earnings witiioul subsidy loss. 


Washington— Subsidized airlines faee 
strong govcmnient opposition in their 
drive for legislation that nould author- 
ize them to retain earnings ftoni aircraft 
sales to finance new equipment without 
anv reduction in subsidv' allowances. 

The Civil Aeronautics Board has dis- 
allowed earnings from aircr.ift sales in 
considering the subsidy need of carriers 
on open mail rates. Howcrct. since 
sales could not be predicted, the Board 
has not reduced the subsidy allocations 
of carriers on final rates. To correct this 
discrepancy and to work out an equita- 
ble policy on equipment-sales profits, 
the CAB reopened the rates of all 35 
subsidized carriers on -\ptil 6. 

Senate Supporters 

Legislation introduced in the Senate 
bv Sen. W'atrcn Magnuson (D.-W’asli.). 
cfiairman of the Senate Commerce 
Committee, directs the C-\B to disre- 
gard equipment profits "for a tciisonablc 
time" in setting subsidies. 

Other sponsors of the me.isiire ate 
Sen. Mike Monroncy (D.-Okla.l. Sen. 
George Sinatlieis (d.-Ra.l. Sen. .Man 
Bible (D.-Ncs-.), Sen. John Brickcr 
(R.-O.), Sen- Andrew Scliocppe! (R.- 
kaiis.l and Sen. htederick P.iyiic (R.- 
Mc-1. all members of the Commerce 
Committee considering the Icgi.sljtion. 

On the Umtse side, the measure has 
been introduced bv Rep. Orcii Harris 
(D.-Atk.). chairman of the Commerce 
A\’iation Subcommittee, and b\ Rep. 
Carl Hinshasv (R.-Calif.), ranking mi- 
nority member- 
Commerce Opposition 

The Commerce Departnsent. Gen- 
eral Accounting Office and two mem- 
bers of the CAB (outgoing Chairman 
Ross Rizicy and Joseph Adams' op- 
posed tlic legislation in statements be- 
fore the Commerce Committee. It «ns 
supported bv CAB members Chan 
Gurney and llatniar Demis. 

The legislation. Riziey and -\dains 
declared. "Would in effect disregard 
the actual need of the piirticular car- 
rier seeking subsidy support by pro- 
hibiting the Board from looking at the 
profits from the sale of equipment— the 
ven’ same equipment sshieh. through 
depreciation allowances, already might 
have been paid for by the traveling 
public and the gosemment through its 
award of subsich'- \Micther or not a 

m 


particular carrier needs it or not. it 
would get to keep the profit anyway.” 
Ihsfs' suggested that it also might open 
the w-ay for some carriers to get "wind- 
falls.’' 

The two Board members said the 
legislation would be discriminatory be- 
cause equipment profits would depend 
upon the market prices at the time the 
equipment is retired. "*Ihis discrimiua- 
ton.’ aspect." they said. ", . . might in- 
duce carriers to risk mer-cqnipping or 
to re-equip too soon . . . and might 
thus encourage uneconomic practices.” 

Urging enactment of the legislation. 
Gurney and Denny said; "The air 
transportation industry is faced with 
re-equipment programs that far ex- 
ceed its present total im-cstment in 
aircraft and will requite capital commit- 
ments on a scale which will tax every 
resource of the industry. . . . M'e can- 
not blind ourselves to the nholly un- 
precedented situation which now faces 
the air transport industry .ind must 
dcsise policies which will assure the 
success of the ixmding re-equipment 
programs, ...” 

i'hey maintained that permitting the 
industry to make equipment sales with- 
out having them aftect subsidy is only 
a practical step to assist the loca1-scr\icc 

Testimony Highlights 

In addition, the C.\B members rec- 
ommended enactment of legislation 
granting the Civil .Xeton.iutics ,\dmin- 

thc development costs on prototypes 
designed for local scn’ice (,\W -\pf. 9. 
p. 27). Denny also proposed legislation 
providing for gosemment guarantee of 
private loans to local lines to oncoiitagc 
equipment financing. 

Spokesmen for subsidized interna- 
tional carriers, .\laskan carriers, helicop- 
ter operators and local-service airlines 
called for prompt enactment of the 
equipment-sales legislation at Congres- 
sional hearings. Testimony highlights 
included: 

• Stuart G. Tipton, president of Ait 
Transport .\ssn., cmpliasizcd that the 
re-equipment problems of the airlines 
arc not limited to replacement of exist- 
ing capacity but ate further aggravated 
bv the necessity of presiding "more 
and more capacity to meet the growing 
demands.” Between 19-16 and 1953, 


he said, the insestment of international 
carriers has increased from 521 million 
to 5126 million; the insestment of local 
sers’ice lines, from 52.7 million to 527 

'I'ipton anticipated that “one of the 
sers’ big re-equipment programs svhich 
will take place ssithin the next year 
or so is the replacement of helicopters" 
bs’ the three caniets in the Los .Angeles. 
Chicago and N'esv York areas. 

He urged that hangar, as svell as air- 
craft equipment, sales profits be made 
asailablc for re investment and not be 
deducted from the subsidy allocation. 

• John Flolscrg. counsel for the Con- 
ference of Local Scrs'ice Airlines, re- 
ported that "unless (the feeders) arc 
rclics'cd of the threat of having the 
capital gains which they expect to real- 
ize on equipment sold, their ability 
to arrange any financing plan for the 
purchase of ness modern equipment is 
likely to be indcfinitclv postponed and 
the date of their subsidy free operation 

• Theodore Scamon, representing 
Northern Consolidated .Airlines. Wien 
.Alaska .Airlines and .Alaska Coastal Air- 
lines. said these carriers needed the 
equipment-sales legislation to move 
forssatd with their plans to re-cquip 
their fleets, particularly svith Krye .Air- 
craft Corp.'s I'M short-haul transport 
(.AW .April 16. p. 39) costing 5400.000 

• Kenneth Lasvdet, Pan .American 
Grace Airsvas’s vice president, said 
Panagra was able to arrange bank cred- 
its "on i crs favoraiilc terms” to finance 
its 512,5 million DC-7B program only 
because it could report to the banks 
that the proceeds after taxes from DC-6 
sales would be available to finance the 
litogram. 

Since the C.AB re-opened all mail 
latcs of subsidized carriers. T.awdcr 
said, "It is now bv no means dear that 
we will be able to use these capital 
gains from the DC-6 aircraft to finance 
the new aircraft.” 

Weeks' Reoson 

Other industry statements to the 
committee were made by Robert Six, 
president of Continental .Airlines; Rob- 
ert Ferguson, treasurer. Pan .Amcric-Jii 
World Airwavs; \5'illiam Hogan, Treas- 
urer. New' York .Airways, and C- M. 
Bdinn. Los .Aneelcs .Ainvays. 

In opposing the equipment-sales leg- 
islation, Commerce Secretary Sinclair 
Weeks noted "the problems facing all 
of the air transportation industry in 
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terms of the capital needs arising from 
tcclinoiogiral advances.” But these, he 
said, w ill not be solved "merely by in- 
creasing the government's potential 
subsidv obligations in a verv limited 
arca.”’He urged that the C.AB be per- 
mitted to go forward with its investi- 
gation to work out an equitable policy 
on equipment financing for the sub- 
sidized lines. 

Comptroller General Joseph Camp- 
bell warned that the equipment-financ- 
ing legislation might result in '“an un- 
warranted burden upon the taxpayer" 
by increasing airlines subsidies. If sub- 
sidies are to be paid to air carriers on 
the basis of their ‘’need,” he said, 
equipment-sales profits, as well as other 
revenues, should" be considered in de- 
tcniiiiiing the "need." 

CAB Seeks Regulalion 
Of Schedule Reliability 

Washington— .A long-expected rule 
setting standards of airline schedule re- 
liability has been proposed by the Civil 
Aeronautics Board, llic rule would re- 
quire 75% on-tiinc completion of pas- 
senger flight schedules, or a revision of 
schedules. 

The new regulation, proposed as 
Part 234 of the Economic Regulations, 
'applies to any certificated carrier in 
interstate or overseas operation. All- 
cargo flights are specifically excluded. 

in the present stage of airline devel- 
opment. the CAB said, passengers 
should be able to rely on published 
schedules- 'Ihc Board also said un- 
realistic scliedulcs may subject compet- 
ing carriers to unfair competition. 

Under the new rule, the airlines 
would have to set schedules capable 
of being completed on-time at least 
73% of the time every month. If 
schedules failed to meet this standard, 
they would be considered unrealistic. 
:md the airline wniild he violating the 
regulation. 

Ihc airlines would then have the 
opportunity to justify a failure to meet 
the 73'c standard by proving the vio- 
lation was caused by conditions beyond 
tlicir control. 

In judging schedules, the C.AB 
would term a flight that departs no 
larlicr than its specified time an on- 
tinic flight. An on-time flight also 
would have to arrive at its destination 
no more than five minutes later than 
its scheduled time. Flights longer than 
1.000 miles would have an allowable 
time lapse of 1 5 minutes after sclicd- 
nlcd arrival time to meet the on-time 

An airline which violated the regu- 
lation and couldn’t justify the failure 
to meet its schedules would have to 
change them or be subject to 3 CAB 
enforcement proceeding. 



Automatic Traffic Control 

New Volscari, first of three prodiicliou piototv'iies. can aiiloniatically schedule Ihc 
flow of traffic into an airport at rales np to 120 aircraft per hour. Patterned after 
the original Volscan developed bv .Air Force Cambridge Research CenK-r, the new 
lirototypes arc being built bv Croslev Division of .Avco Manufacturing (To. Unit 
shown above will soon be installed at Cliiiton County (Ohio) Airport for U5AF 
evaluation. Aircraft picked up on a surveillance rad.ar arc introduced into A'oUcaii 
svstem bv console operator |>ointiug small light gun at aircraft blip on radar scope. 
Computer then antomaKcallv determines earliest non-conflicting arrival time for the 
new aircraft and ejiculates vvliat [Xitli it must fly to arrive at approach gate nt 
prescribed time. Required fliglit path is visually inh'cated to relay operators (below) 
wlio radio information to indiridual pilots. The Crosley-built Volscans incorporate 

path for prop and jet aircraft, autnniatic warning of possible altitude conflict between 
aircraft, and indicating lights to show S|>eed of each airplane under Volscan control. 
Ihc new units can handle H aircraft sinniltancmisly, compared to only sis in the 
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what helps an engineer grow? 



"Top-level associates, freedom from routine, and technically sophisticated as- 
signments are all vital. But the one most important factor is a climate which 
encourages a healthy questioning of the known, as well as the unknown. 
Given this, a scientist or engineer will perform at his peak, and beyond ." 


Helping talente(i engineers and scientists perform at their 
peak is the best way we know of helping our own growth. 

For outstanding men at all levels, Avco’s long-range expan- 
sion— in mi-ssiles and in all the physical sciences— offers un- 
precedented opportunity. Write: Dr. E. R. Fiore, Vice- 
President in Charge of Research, Room 409, Avco Ad- 
vanced Development Division. Stratford, Conn., or Phone 
Bridgeport, Conn., DRexel 8-0131. 

avco 

Advanced Development Division 

avco defense and industrial products 


WANTED 

Leaders in the exploitation of new areas of Science 
Physical Scientists 

Advanced degree preferred in — Physics * Aero, 
dynamics • Electronics • Metallurgy • Physical 
Chemistry • Mathematics 
Engineers 

Electronic • Mechanical ■ Aeronautical 


CAA Borrows B-47 to Check Jet Problems 


By Uc-ni, Garrison 

|■|■ilJdcll>!lia-CA.\ teams soon will 
bring an Ait I'orce Boeing D--17 into 
ei\il airports to stfid)' the particular 
problems of fortlicoiaing jet operations. 
Civil .Aeronautics Administrator Charles 
J. Lovven told tlic .Airport Opcr.itors 
Council last n eck. 

Speaking at AOC’s Ninth Annual 
Conference, Loweii said that the B-t7 
will be "in our hands” in about 60 
days to fiirtlicr a practical service study 
Ilf major jet transport problems. Ihc 
CAA will take the aircraft into the New 
York area "squirrel cage” and other 
metropolitan airports after the teams 
have been familiarized with its opera- 
tion at the Air Force B-47 school. 

(Jolm R. \Viley. Port of New York 
•Authority Director of Aviation, later 
said the PNYA’s ban on jets with 
present noise characteristics would ap- 
ply to flic CAA B-47 if unmodified, 
but was sure Lowen's. teams would use 
other airports unless their aircraft were 
modified to meet PNY.A toletable 
iioi.se leicl requirements.) 

In addition to the B-47 and other 
jot aircraft, including a B-57. which 
CA-A cxfiects to acquire on loan from 
llio .Air h'oaX'. the agency is arranging 
to "be|. borrow or steal” a prototype 
commercial jet to run actual scheduled 
test operations. Lowen said. The air- 
port operators will be asked to partici- 
pate in tlic C.AA jet studies, and the 
airlines "are going to have to come up 
ivith some of tlic answers, too.” 

TOO Problems 

Use of the B-47. Lowen said, M ill pro- 
side information on what the airport 
of tlic future must be. 

'ITierc is still time to plan for the 
advent of the new aircraft, the C.AA 
official pointed out- His agency has 
liccii studying the jet for fi\c years, and 
has identified the new problems "one 
by one." coming tip with a total of a 
iumdrt'd problems including traffic con- 
trol, safety, noise, riinwav limitations, 
passenger terminal and other airport 
facilities. 

CA.A must determine what part fed- 
eral funds arc to liai’c in "many aspects 
of a different kind of airport." A bright 
spot in the jet picture, lie noted, is the 
opportunity to plan for three years 
ahead with solid assurance of the avail- 
ability of federal aid. 

.AOC panel disciission.s covered cap- 
ital financing, federal aid, new aircr.ift 
developments, terminal area planning, 
airport design and ntiier airjiort prob- 

Among statements of the prob- 
lems resulting from vast expansion and 
radical new types of equipment which 


face the operators, were the follosving; 

• Edward P. Curtis, special assistant to 
President Eisenliower for Aviation Fa- 
cilities Planning, emphasized that fu- 
ture airport ^vclupinent must be 
planned as an integral put of tlie 
nation’s aiiation facilities system, along 
with airways, navigation and comiiiuiii- 
catioii systems commonly used by civil 
and military aircraft operators. 

His office will work closely «ith the 
-Air Coordinating Coniinittce, CAA. Air 
-Navigation Deselopnient Board and 
other industry, government and military 
groups, Curtis said, but such organiza- 
tions arc concerned with the immediate 
problems in their own fields of responsi- 
bility. whereas his office is responsible 
for overall planning. A second differ- 
ence. the Presidential assistant said, is 
that he has the dear responsibility and 
authority to make final decisions. 

• Dr. Edward P. Warner, president of 
International Civil Aviation Organiza- 
tion, reported that an ICAO group will 
meet next March to study “pressing 
problems” established by its .Air Navi- 
gation Commission, including heliport 
standards, standardization of approach 
lighting, runway standardization mat- 
ters, including runway strengths, and 
airport rescue and firefighting equip- 
ment. Another ICAO group meeting 
lias been scheduled for October to study 
the "urgent" matter of airport charges. 

TTie ICAO official docs not feel mat 
his organization, or any agency of an in- 
dividual government.” could reasonably 
be expected" to do anything about lim- 
iting runway lengths, as ICAO has fre- 
qucntlv been requested to recommend. 

• ficrbert H. Howell, director of CAA’s 
Office of Airports, reviewed develop- 
ments since tlic Federal .Airport Act 
amendmenf.s of 1955. and estimated 
that about S75 million will be put under 
grant in 1957 as the airport program 
"gets into full swing." The l'?57 pro- 
gram should be announced soon. 

• Stuart G. Tipton, president of the Air 
'I'ransport Association, ag.iin empha- 
sized the need for a bold, new electronic 
system of air traffic control to accom- 
modate the volume of future traffic and 
the new types of aiicmft included in it- 

• Joliii Leonard, vice chairman of the 
Helicopter Council of Aircraft Indus- 
tries -Association, presented a paper for 
Don R. Berlin, chairman of the council, 
which urged the airport operators to 
take a major role in helping citv plan- 
ners designate downtown heliport sites 
and determine the heliport require- 

Panel Discussions 

llierc is great need for revisions of 
.state and local aeronautical laws, 
Leonard said, to distinguish tlic heli- 


copter from fixed-wing aircraft in de- 
fining its limitations. 

Present inadequacies and possible 
means of improving various airport 
facilities to meet the demands of ex- 
pected volumes of traffic and tlie new 
jet transports were outlined at panels 
on terminal area planning and airport 
design- Among the highlights; 

• Randall W. Kirk of Pan American: 
Fixed servicing, including pit or hy- 
drant fueling for jets; special facilities 
for handling all-cargo aircraft; weather 
protection for passengers; larger load- 
ing areas for jets. The jets also present 
a "most serious" problem regarding in- 
lialation of foreign objects. Mo sug- 
gested one possibility for speeding pas- 
senger handling: partially decentralized 

• Aubrey Keif, the Texas Company; 
I lydrant system for fueling jets. A com- 
mittee of the American Petroleum In- 
stitute now is designing a prototype 
underground jet hydrant refueling sys- 

• C II. Taylor, Capital Airlines: Decen- 
tralize .some functions now performed 
at the airport ticket counters; for jets, 
consideration of using p.issengct buses 
between plane and tcrminal. 

• M'altcr H. Neff, United Air Lines 
(and National Air Transport Coordinat- 
ing Committee member): More educa- 
tion of the airport community neighbors 
to aviation goals and needs, and good 
l>erfotmance to base the education on; 
possible annual reports by airport oper- 
ators for public relations. 

• F. B. Butler, manager, San Francisco 
International Airport: Better air cargo 
liandling facilities should be designed 
into terminals, including development 
of mechanical devices for moving 
freight. The concourse or finger type 
terminal ground plan "is the solution 
for years to come.” Automobile park- 
ing facilities are an absolute public 
necessity and a major source of revenue. 

• Louis R. Imvood, Director of Avia- 
tion. Philadelphia: The most importiint 
teniiinal dcsi^ feature is expandibility 
—the design capacity of Philadcipliia In- 
ternationa] Airport is now expected to 
be reached bv 1959 instead of 1980 as 
planned, but the building can be ex- 
panded. 

• Claude F. King, Commissioner of .Air- 
ports, Clcvciand: .All operational areas 
at Cleveland Hopkins Airport arc ex- 
pandable, and schemes for such in- 
creases were recorded and made p;irt of 
tlic planning file. l lie ticketing wing 
and airline office above it can be ex- 
panded by 50%; the senice area around 
the building can be expanded horizon- 
tally in three directions; upper floors 
will take increased concession areas, 
waiting, dining and C.AA space. 
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DELTA’S timetable on 
the NE-SW Throughway 


Sixteen days after the C.A.B. confirmed Delta’s recent route 
award and iwehe days after the new certificate became effective 
Delta was operating three flights a day each way to New York 
and Washington. Sixty days later three more flights each way 
were inaugurated via Charlotte, Baltimore, Philadelphia. 

On April 29th, Golden Crown DC-7’s will begin through 
service between New York and Houston, bringing the scheduled 
seat miles on the new route virtually up to 20% of the system 
total — and 43% of the new route service will be aircoach. 


NEW YORK 

NEWARK 



Many thanks to 
connecting tines for 
your fine cooperation 
as neighbors. 


Airlines Report Varied Progress 


perity are shosvn in the annual reports 
of four airlines for 1955. 

The airlines report increases in traf- 
fic, revenues and profits, but the record 
shows that some failed to match gains 
made by the industrr- as a « hole. Their 

Capitol 

Capital Airlines’ total business last 
scar was 550,849,876. as compared with 
548,136,745 for 1954; net profit in- 
creased from 51.746,759 in 1954 to 
54.155.753 in 1955. Operating profit 
fell from $2,398,401 to 5494,081 in the 
same period. Capital gains from equip- 
ment sales of 54.000,328 in the past 
year formed the bulk of its net profit. 

Capitil’s traffic for the year totaled 
805.921,984 passenger-miles, as com- 
pared with 765.240.459 in 1954, The 
airline carried 2.426,961 passengers in 

1954 and 2,570,170 in 1935. The lo.id 
factor increased slightly from 55,69'’? 
to 33.94% in the s.imc period. 

The decline in operating profit is at- 
tributed to the fact that Capital had to 
compete with late-model piston Muip- 
nient used bv other carriers witfiout 
much benefit from its new \'iscomits. 
X'iscount operations accounted for onh- 
5% of Capital’s total mileage in 1955. 

Increased costs and the existence of 
nper.iting restrictions during most of 

1955 arc other factors Capital blames 
for the decrease in operating profit. 

Expan.sion of Viscount operations 
and tne development of traffic on new 
routes awarded late last year are ex- 
pected to contribute to an improve- 
ment in Capital's position this year. 
Northwest 

Northwest Airlines reported a net 
profit of $2,116,180 and operating rev- 
enues of 571.565,494 la.st year, as com- 
pared with a 1954 profit of $2,415,524 
and res’enuEs of $65,595,851. Opera- 
tions for 1955 were subsidy-free while 
Northwest received $3,055,000 in sub- 
sidv for 1954. Net income from prop- 
ert\' disposal was 588,861 last year 
and S2lX380 in the piesious se-ar. 

During 195<. Northwest flew 1.545.- 
357 passengers 1,017.400.443 pas- 
senger-miles. an increase of 12% o\cr 
1934 traffic. 

American 

.American .Airlines increased rev- 
enues from 5214,766,000 in 1954 to 
5260,756,000 last vear. Net profit for 
1955 was 518,60^,000 as compared 
with 511.451,000 for 1954- Operating 
profit nearly doubled in the same 
period, going from $22,031,000 to 
S40.509.000. 


26.1% to 4,360,300,000 passenger-miles 
in 1955. 

Freight traffic increased from 56,005.- 
000 ton-miles in 1954 to 69,483,000 
ton-miles last year. 


Piedmont 

Piedmont Aviation’s airline disision 
had revenues of 56,407,993 and a net 


operating income of $42,471 in 1955 
as compared w ith income of 56,308,412 
and 5198,792 for the previous year ol 
increase operations. 

’ Addition of income from other divi- 
sions brings the total net income for the 
vear to 597,445, down from 5137,866 
in 1954- 

Piedmont carried 362,233 passengers 
during the vear and 308,893 passengers 
the year before. 

The carrier’s load factors showed an 
increase from 47.51% in 1954 to 51.7% 
in 1955. 


American, United Salary Reports 


W'aslungtoii— .Anicritan Airlines and 
United Airlines have filed with the 
Civil Aeronautics Board the follosving 
reports of officers’ and directors’ salaries 
for 1955: 


$12,000; Ftflyntond e:. ISuck. leaal servlco, 
... covin^i, nurllnir. lefal s( — 



• oresiuent. siTo’ss 

sow aireciors re®» lup SlOOi ; Harry E. 
BoneUIcC. dlrovior. $1,000 dlreclora rees (ui» 

dlreclor, $700 ^ up $400)*: Charles S. Chee- 
loD. director, $1.40" director lees Itiii $000) ; 
lor« reee lup $3001 ; John IV. E'arley. 
Charles T. Flaher, Jr., director. 


Nlclclewalt, Marlon, 1 


1 patento, $10,6S8; Holman, 


consultation aervlce 


: Rasmiond Loewy 


\. Jack.*iOn. SSfi.SS; 


.. dertlynlTif servlcea, 1 


Hcrvlren. $11,209.36; Harrlman Ripley a 
purchase, $160,000. 
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SIKORSKY S-SSs will br Clilcago Ilcliroptcr Line's Rist passenger carrier. Next year it hopes to hare three 12-passenger S-S8s. 


HAS Plans to Carry Passengers in Jnly 


Chicago— Helicopter Ait Service. 
Inc, lias einbiirkeri on a three-fold ex- 
pansion program to bring Chicago the 
first certificated downtown passenger 
liclicopter sea-icc. 

Anticipating full Civil Aeronautics 
Board approval of an examiner’s recent 
recommendation that it be made the 
nation's third passenger helicopter line 
(A\\' Feb. 27, p. 1001, the six-year old 
mail carrier already has: 

• Ordered three new eight-place Sikor- 
sky S-?5s. Delivery at the rate of one 
a month begins in May. 

• Moved into new quarters at Midway 
.Airport witli three times more hangar 
and office space. 

• Begun hiring nesv personnel with 
plans to increase the payroll from 46 
emplovcs to 11> cventuallv. 

C. W. (Wes) AToorc, exccutiic vice 


NYA-ALPA Conlracl 

New York Ah 

ways and the Air Line 

Pilots Assn, hav 

signed a new contract 


icreases retroactive to 


Other improvcoicnls 


ats became effective on 

Feb. 17, 'Die ii 

n ALPA-NYA contract 

is to run tliioug; 

Apr. 1. 1957, 

Monthly hell 

optei pilot pay scales 


an eight-veai first pilot 

at half-day/half- 

ight on New York Ait- 


aircraft are as follows: 

Bell 47, S921-20 for 80 hours and 

S956.90 for 85 

hours; Sikorskv S-55. 

S957.20 for 80 

:iums and S995.15 for 

85 hours: and S 

lorskv S-58, 51,054.20 

for 80 hours and 

51,076.96 for 85 hours. 


president, told Avi.vtion Wrlk that 
IIAS hopes for a final C.AB decision on 
its passenger certificate by late May 
or June. If the certificate is granted 
HAS could start service between Mid- 
wav and O’Marc Field by late July, he 
.said. 

\\’ithin 40 mote days scivice could 
be extended from the two airports to 
the Loop in downtown Chicago. .Ar- 
rangements already have been made for 
a heliport in Grant Park, near the 

The first big step w ill be the opera- 
tions transition from the mail-carrying 
Bell 47G to the Sikorsky S-55 (pilot 
and 7 passengers). HAS ordered three 
S-55s over a year ago. subject to final 
C.AB approval of its bid for passenger 
service. Last month H.AS withdrew 
the restriction and Sikorsky made firm 
deliverv dates. H.AS is paying S245.000 
each for them, using local bank financ- 
ing. 

Transition From Bell 47Gs 

HAS now is using six Bell 47Cs for 
its daily mail services. 'Hie helicopters 
pick up and deliver mail three times a 
dav on each of four suburban routes, 
in' addition to IS round-trip shuttle 
fliglits between Midway .Airport and 
the City Post Office (six-year operating 
statistics shown in table, p. 151). Be- 
ginning tills summer the plan is to 
operate a mixed fleet of six bclicoptcrs- 
three 47Gs and the three S-55s. In 
another vear HAS hopes to have three 
l2-passcngcr S-5Ss and would then oper- 
ate a fleet consisting of three S-55s and 

[f passenger service is inaugurated 
with the S-55 it will begin as an all- 


daylight operation. By autumn, H.AS 
expects to be geared for night opera- 
tions. Passenger flights would operate 
constantly between airports and the 
Loop between 7 a.m. and 10 p.m. 

•Airport authorities, the airlines and 
tlic citv liavc cooperated witli HAS in 
its plans for the proposed passenger 
service. The passenger nandhng botli at 
Midway and O'Hare would be at an 
.American Airlines gate position, which 
means that boarding and deplaning 
could be accomplished next to the ter- 

Ttavel Time Cut 

HAS estimates that travel time be- 
tween the two airports and downtown 
Chicago would be cut by 80%. Mid- 
way is about 10 miles .ind O’Harc 19 



C. W. MOORE 
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miles from the Loop, and ground trans- 
portation in liciiiy traffic takes about 
45 minutes to reacli cither airport. 

H.AS has scheduled the S-55 for eight 
mimites between Midway and the 
Loop; 12 minutes from O'Hatc to the 
Loop; and 12 minutes between O’ilare 
and Midway. Rates for the liclicopfcr 
scnicc are expected to be little mote 

The question of passenger scnicc to 
tlic suburbs still is unanswered. HAS 
lias objected to the C.AB examiner's 
lecoimnendatioii that proposed subur- 
ban operations within a 75 miles radius 
of O'llaTC be granted only on an ex- 
emption basis. In a fonnal protest, 
HAS told the Board that the exemption 
concept would cost it even its mail 
and properh' certificate for 302 miles 
of suburban routes which it has oper- 
ated since 1949. 

'I'lie Chicago .Association of Com- 
merce and Industrv and the Illinois De- 
partment of .Aeronautics also have taken 
exception to the examiner’s report, 

HAS has nimcd out of its old head- 
quarters in the old American .Airlines, 
airfreight hangar to completeh take 
over the old TW'.A cargo hangar at 
Midway .Airport. 'I'lic new location has 

24.000 sq. ft. of liangar space, with 
office .space on a balcony. H.AS lias a 
10-ixsir lease, witli an option for re- 
newal ,ind extensive tcnoi-aling is 
]il,inncd. 

Three Pilots Are Executives 

H.AS now lias 46 ciiiploycs. It ex- 
pects lo have bvo and a half times that 
number if full pa.ssenger service gets 
undoniay. Most of the increase will 
conic in tlic traffic and sales staff. 

Eight of the company’s 1 1 pilots arc 
line of duty pilots. The others ate 
former line pilots who have advanced to 
maiiagcmeiit. Moore, the executive vice 
president; Bob Angstadt, operations 
manager; and Ed Packer, chief pilot. 
The dutv pilots' roster cs'entualh' will 
total 14.' 

HAS pilots recently joined the .Air 
Line Pilots .Assn. 'Ihis means that all 
three certificated liclicopter sendees 
now have been organized by .ALP.A. 
Xcw York Ainvays has a new pilot con- 
tract (sec box on p. 148). AVhilc Los 
.Angeles Ainvays is organized, no con- 
tract has been signed. 

The line pilots lias-e an average of 
five years' scnicc with HAS. All but 
one had prior helicopter time in the 
armed services— tsvo with the .Army, 
three with the Marines and one each 
from the Navi and .Air Force. H. A3'. 
Sillies, 52. wild has flown more than 

5.000 helicopter lioius with H.AS. is 
the com[mni's liighcst-timc pilot. 
11. K. Ryan. 54. has flown more than 

5.000 hours ivitli H.AS and anotlicr 

5.000 in Marine copters. Ray Vyskocil. 
29. who has over 5.550 hours with 
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AUGUST 6, 1956 


OVER 80,000^ ^ 
ENGINEERING-MANA6I 
Will READ... 


NEW AIR RESEARCH and 
DEVELOPMENT COMMAND ediKon 


Including the details, plans and policy of the forthcoming Research & Development pro* 
gram as determined by the 1957 Airpower budget which is new undergoing debate and 
will become effective July 1, 1956. 


Manufacturers and suppliers having a business interest 
in Research & Development are guaranteed the largest 
and most significant audience in this field through 
Aviation Week’s August 6, ARDC issue. Presenting ex- 
clusively the story of this major command ... a detailed 
budget analysis as referred to above with special reports 
on research in Missile Engineering, Astronautics, Avi- 
onics, Super Aerodynamics and Human Factors. 

These reports are now being prepared through, on-the- 
spot writing, by AVIATION WEEK’s technical staff 
(largest and most experienced of any aviation publica- 
tion) in the 12 research, development and testing cen- 
ters of the Air Research and Development Command of 
the United States Air Force. 


execAPT noM HtADauARTCRs A«oc lima to 

AVtATION WnK. 

“There have been so many chanses, improve- 
mems and advances that another special 
ARDC issue appears very iimtly and promises 
to be of the same if not greater benefit and 
interest than the I9S3 edition." 


AVIATION’S I.ARGEST MILITARY. ENGINEER- 
ING AND MANAGEMENT AUDIENCE WILL BE 
WAITING FOR THIS SECOND EXCLUSIVE ARDC 
ISSUE. BE SURE YOU ARE THERE! 



Aviation week 





(H) 


A McGRAW-HlU PUBLICATION 


HAS Operating Statistics 



Ifou a target? 



Let’s face if... we're all targets! 
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Big News! PRDTD 
Makes the 
, Exclusive 

]mL 

UH£ 



Magic for f/iose 
Hard-to-Reach Places! 

Yes , . . PROTO has acquired the com- 
plete line of TAG ratcheting wrenches 
and is now the sole manufacturer of 
these patented, versatile tools. 

Using the open-end ratcheting prin- 
ciple, these wrenches work in close 
quarters, over and around tubing, on 
hidden bolts and nuts, in recesses or 
wells. See your PROTO dealer. Send 
lot for catalog of entire line to 

PROTO TDDL5 

2213 Santa Fe Ave„ Los Angeles 54, Cal. 
Eastern Factory, Jamestown, N.Y, 

Canadian Fectoty, I 


H"- 


In addition to the three types of ratchet 
wrenches shown above, the PROTO- 
TAC line includes ratcheting box 
wrenches, screwdriver attachments, 
rigid heads, and adapters for turn- 
buckles. standard sockets and internal 
wrenching. 




COCKPIT 
VIEWPOINT 


By Capt. R. C, Robson 


Trapped in the Approach-Light Bog 

Despite the emphasis aviation has placed upon standardization, few items 
show greater diversification than approach lights. Theoretically, the U- S. 
has a standard, but. more concctlv, it is a triple standard, providing for 
Configurations A. B and C. Actualiv. there arc over ,i dozen '•systems” in 
use, iiieluding modifications of each standard, left-overs from yesteryear, 
special tailor-made jobs and plain "we give up, what is it?” varieties. 
Would you bclicsc that a pilot could land at a dozen airports and find 
as many sets of lights? Here arc some; 

lOK iiicandncent hi-intemitv. 

Newark Configuraficin A (ATA and ALPA’s only prefeiencel 

centerline bars of incandescent hi-intensity plus erso- 

LaGiiardia l-eft baud tow, part incandescent hi-intensity, part 

Cleveland local varicts— condenser discharge lights in single 

tow 25 feet' off centerline pins few neon bars in 
left hand row. 

Chicago Midway 1.200 feet left hand row incandescent hi-intensity 

Chicago O'Haie Partial, or modified Configuration B (no single tow 

Committed Decision 

Al’hat I can sec througli my windshield is crucial in the final stages of an 
approach for I mu.st act as an instantaneous computer, translating the 
infonnation I see into aircraft response in a matter of seconds. Because of 
the pressure for rapid action, there is a tendency to make a "committed 
deci-Sion” upon the first infonnation rcccit’cd. Unless this information is 
correct and presented in a straightforward, “pre-digested” manner, the result 
mav mean trouble. Here are some of the problems. 

NIanv svstems do not gi\e enough light, so I cannot sec them soon 
enough- Stub rows, such as Configuration B, are too short to give me 
adequate definition of track. Unless coiidenstt discharge units arc used, the 
mil'- picture mav be that of a large diffused glob of light containing no 
direction information. 

Anv svstem containing multiple rows is bad. 1 mas' mistake tlicm for run- 
wav I'igiits. Unless a centerline leads dircctiv to the landing area, I may 
never find the nimvai-. A left hand row (when I'm exactly "on” localizer) 
gis es the iinprcssiim that 1 am fls’ing a converging course with the lights and 
urges me to turn right— the wrong maneuver. 

Visual Needs 

I'or \isiml flight in the appioach zone I need certain things: Identification, 
alignment information, roll guidance, height guidance, distance. TOsitise 
threshold identification, lire onlv svstem which provides me with these 
factor in a proven, acceptable form is Configuration A-thc centerline 

Theories have been advanced about cockpit cutoff aiielcs, clear over-run 
areas, red filters to eliminate blindncs.s and such things. But if we eliminate 
approach hglits from a S|>ace 1.000 feet jsrior to tlic runway or install left 
liand or multi row svstems for cockpit cutoff, then vve h.ivc built an effective 
airjjort cutoff. Landings at sucli fields under very low conditions will be 
hazardous. 

i.\ second column on the inadcqnacv ol U. S. approach-light svstems will appear 
nest vveek.) 
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Now- 

from the makers 
of precision 
aircraft switches « 




LONGER LIFE 


DIRECT INTERCHANGEABILITY 


ACCURATE REPEATABILITY 
LOW COST 


The new Electro-Snap F2 Series snap action 
switches are extra-compact with extremely high 
electrical capacity for their size. Mechanical and 
electrical life at 1/32" overtravel is 150,000 op- 
erations, minimum, with accurate repeatability 
and constant stability of tolerances. Self-aligning 
springs provide contact wiping action rare in a 
switch of this size. 

IVrite for Data Sheet FM4. 

ELECTRO-SNAP 


Durable case of special plastic gives the 
switch an ambient temperature rating of 
—100® to +275° F.* Available, at low 
cost, in three basic models with a wide 
selection of actuators, 


Available 






for flight-test data processing 



It's time somebody said il: magnetic-wpe equipment by it- 
self is not the whole answer/ That's why Consolidated 
Electrodynamics . . . while it offers the .most advanced and 
complete line of magnetic-tape flight-test instrumentation . . . 
is stressing this policy: 

"WeVe selling Data Processing, 
not components alone.” 

Since a single test flight of today's intercontinental bomber 
involves about VA million data points, quick and complete 
solutions to the enormous problems of data processing are 
imperative. Faster and more accurate data processing reduces 
design time and means better planes in the air , . . sooner. 

Consolidated Electrodynamics, following its policy of 
selling the “Total Answer” to your problems, offers equip- 
ment literally covering the span from phenomena to digits. 
Whether your requirements can be satisfled by standard units 
or your test objectives demand development of special equip- 
ment, CEC will work in any of three general brackets . . . 


fsf ... STANDARD COMPONENTS of the comprehensive 
CEC DalaTape line, all designed specifically for flighl-lesl work. 
Shown on the opposite page, the DalaTape line includes recorders 
and record amplifiers, as well as supporting units such as signal 
modulators and coders, range-time generators, automatic cali- 
brators, and complete ground-playback and demodulating equip- 
ment. (Standard equipment of other manufacturers can also be 
supplied when needed to complete a daia-processing system.) 

2/7Cf. .. SEMI-STANDARDIZED SYSTEMS (designed 
by CEC's Systems Division) of magnetic-tape data-processing 
systems, each designed to solve a specific set of test problems but 
easily modified to cover unique problems arising from new vehicle 
designs, new parameters, new test objectives. 

5/'iy. RESEARCH AND DEVELOPMENT (through 
Consolidated's new Advanced Electronics Data Laboratory) for 

or that of other companies will not adequately accomplish the 


Phase 2 of "Operation Data," Consolidated's famous 
mobile show trailer which travelled over 23,000 miles 
in I95S, will be in your area soon. Phase 2 will fea- 
ture a complete display of DalaTape and the com- 
panion automatic equipment with which CEC is 
helping America's aircraft and missile designers 
break the flight-test bottleneck. Watch for it soon! 
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“Test Variables 
to Digits” 

. . . Consolidated’s answer to 
flight-test bottlenecks 


Consolidated Blectrodynamics Corporation 

formerly Consolidated Engineering Corporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena, California 

Soles and Service Offices in: Albuquerque, Atlanta, Boston, BulTalo, Chicago, Dallas. Detroit, New York, 
Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 


Consolidated’s long-standing leadership in flight-test 
instrumentation includes the pioneering of the “sys- 
tems" approach— the designing of instrumentation for 
the Total Answer rather than just components. ‘Test 
Variables to Digits" is literally true as a description of 
CEC's products and experience, 

From CEC’s Transducer Division have come some 
of today's most widely used devices for sensing the 
parameters of supersonic flight. DafaTape, shown at 
the right, was developed speciflcally for the problems of 
flight-test data handling, is a coordinated family of 
instruments ready to serve as a proven nucleus for a 
wide variety of data-processing systems. For the vital 
step of digitizing test data, CEC developed the SADIC 
and MilliSADlC group of instruments and systems— 
today’s most comprehensive, proven line of analog-to- 
digital data-processing units. 

The Consolidated Systems Division is ready to add 
to these basic units whatever output devices are needed 
to accomplish the test mission. These range from CEC’s 
own MilliSADlC, ground playback and demodulator 
units, and recording oscillographs to the equipment of 
other manufacturers, such as oscilloscopes, spectrum 
analyzers, and chart recorders. 
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THE CLOSED-CYCLE GAS-COOLED REACTOR 
... a progress report from Ford Instrument 


Who* Is I*? Hie Closed-Cycle Giis-Cooled Reactor 
is u reactor whose piiiiciple of operation is b;ised on 
the concept of the use ot a gas under pressure as the 
working fluid for direct transfer of energy from the 
reactor to a turbine. The gas used is nitrogen, carbon 
dioxide or helium- The closest analogous commonlv 
known reactor tj’pe is the "boiling water" reactor. 
Ford Instrument Company's Position: Ford Instru- 
ment has been conducting studies into the nature 
and prospects of this type of reactor and believes it 

Findings Indicate This Reactor Typo Hos: 

1. Low cost— for both installation and kw-h output. 

2 . f/ig/i tlierm:il eflicicncj'. with efficienc>- relativeh’ 
independent of level of power output; i.e., higli efli- 
ciency at part load. 


3. f/ig/i power capacity. The study indicates that 
|>ower capacity t-an be over 200 megawatts (output) 


S. Mattimum safety- Tlie nai 
used, with its freedom froi 
that provisions for containr 
"incident'’ are simple, and 


e of the wo 
phiise chan 
nt in the e' 


,t of an 

'Ic design precludes contamination of the utmos- 


6 . A minimum of moving parts. In this design, pump- 
ing power is provided by a tnrbo-oomptessor set, 
and no other pumps are required. 


For more information on this new type of reactor 
■\aite Ford Instrument Company. 


A SCHEMATIC OF THE 
GAS COOLED REACTOS 


I 




FOR SPATIAL REFERENCE 

Gyros 

BY 

eenleaf 

QUALITY ABOVE ALL! 


HIG-4, Model 2 GYRO, Now Available! 




E\4il>REKIN<; • nF.VELOP>IE\T • l‘IIOni'CTIO>' 

MANUFACTURING COMPANY 


7814 W. Maplewood Industrial Court • Saint Louis 17, Missouri 
Producers of the HIG-3 end HIG-4 Gyros, Rate ond Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 
At Greenfeaf Plant No. 2 faeillUtt are ovoiloble for precision costings. 


ISR 




14,000 


J&H Generators 


Sixr 


JaCK& HeINTZ ^d&?noiwe 


in APU field service ! 


Designed specifically for auxiliary power application, 
the G32 Generator has been up-rated from 500 to 750 amps continuous 



includes sir-bome, shipboard and ground-power 
instailatlons where 600 to 750-anip. continuous- 
duty conditions exist. Service records show longer 
periods between overhauls, reduced maintenance 




r^rAPu-r'' 


JACK & HEINTZ G32 D-C GENERATORS 



AIRCRAFT EQUIPMENT 
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RANGE EXTENDED On F-100 Super Sabres 
with FLIGHT REFUELING “buddy” system 


A quickly installable refueling system, now 
being developed for North American Aviation, 
Inc., by Flight Refueling, Inc., will permit fast 
conversion of the North American F-100 Super 
Sabre fighter into an aerial tanker to give other 
F-100 "buddies" far-ranging striking power. 

Operating in pairs — one refueling, one strik- 
ing — the F-100 of the Tactical Air Command 
becomes an even more potent weapon, adding 
greatly extended range to its supersonic 
capability. 

To develop a compact, high capacity refueling 
system, it was natural for North American 


Aviation to turn to Flight Refueling, Inc. The 
Flight Refueling organization pioneered in 
aerial refueling equipment. Its Probe and 
Drogue refueling system has been standardized 
by the U. S. Navy and by TAC for the KB-50 
multiple-point tanker program, 

Today, FRI is working on a number of other 
projects in conjunction with major airframe 
manufacturers to develop aerial refueling sys- 
tems for their equipment. Mote than ever, FRI's 
new manufacturing facility at Baltimore can 
truly be known as "headquarters for Range 
Unlh/iiled.’’ 


ATTENTION 

ENGINEERS 




Ylight Yefueling, Inc. 

FtlENDSHlP INTERNATIONAl AIBPORT 
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Well on the 


with 


The prime coQcraccor must be concerned 

to produce components to the rigid quality 
demanded by aircraft specifications. 

American WeleiiHg supplies welded rings 
manufacU. 

Let Amweld’s Industrial Products Division 
study your problem in circular welded 
components. Better yet, send us your 
blueprints and then your production can be 
"well on its way with Amweld." 


AMERICAN WELDING 
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THE ERA OF THE ELAND 


The ‘Lion’ of the turho-props 

1956-1966 «ill be llie era of llie El.iml. For al least those ten years the Nuiiier 
ELAND will lead the tiiil)o-|iioiis. just as the old Napier LION led the pistoii- 
cnjrines of its day, A confident claim'!' Ves— hlU it's justified by fact*. Here 
are the fat'ts: 

We made the right basic decision 

Fruiii the first kc decided on a sin.alc-spuol turbo-prop. The advaiitajtes over a 
twin-spool were always obvious: lower wei(jht with (treutev simplicity, flexibility, 
safety and ecoiioiiiy. Vet it was an all-or-nolhinf! deeUioii. for everything ile- 
pended on tlie conijiressor. W'e were sure we could make the cotiiitressor we 
neeiled. and events have proved us right. The coiiijiressor of the Eland has tin- 
highest stage-loading of any in the world. 


We did the right ba.si<- research 

W'e decitird early on to go right bark to fundamentals. So. in 19-17. at Liver- 
]>ool, we built the largest gas turbine research station in Europe. In it we have 
done B vears' continuous >cork on compressor and turltine design teelnihjues. 
In it we have developed a unitpte engine control system which guarantees that 
the Eland turbines will never have to meet higher teniperatiire* than they have 
alread\ met for thousands of liours on test-bod and in the air. The performance 
and safety and flexibility of the Eland re.st upon sure foundations. 


The right engine at the right moment 




j 


Medium-haul airlines all over, the world are faced with the problem of changing 
over to turho-props in the 5.0011- I.ODO e.h.p. range. Elands arc the iniaginutivc. 
and thp safe, answer. Ber-aUsi* of its simplieitv the Eland is inherently safe — and 
economical to run and service. Bee.uise of its flexibility it is adaptable to any 
and every operating eomlilion. These <|ualities. plus small diameter and excel- 
lent power-weight ratio, make the Eland a good engine both for new aircraft 
anil for eonvcisicn projects. 



/S BEGINNING . 

4 


XAHEK ECAxa AIKLINEK — an .Amriicaii Ciincair-Liiirr 
340 which we hovu hnnght frum llir maker- and 
cuiivrrtrd frtnn pisIon-riigiiieB to Napier RIamI tnrbu- 
props, Wilh the IncreaBed — but qiiiclsr — take-off power 
available, ihe airrrafc ran i>perali‘ al OR all-iip weight of 
53.200 lbs. instead of 471300 ibs. and can cany iia maxi, 
iniini payload of 12,880 lbs, over the much greater stage 
distance of 1.220 miles inslcatl of 290 for the pisioii. 
engined version. The cruising speed is inrreaaed by 
45 nt.p.h. Apart from the change ul engine-, modifications 
iiave Itesii kept to a miiiimnrn. 


Tile NapiiT Eland .Airliner will be flown on route proc* 
ing Irials and drmtinsiralitm lours in Riirupe anil the 

simple wa)' ol giving new life, increased revenue and 
to Rluiid liirlio-propa. 


Still higher powers to come 

The Eland is years In the lead — and we are not sitting hack and watching that lead melt away. 
We are applying what we have learned tu the development of -till higher powers — keeping Ihc 
Elaiid always ahead of ils lime. The Era (if the Eland is only just beginning! 


HOW ARE YOU GOING TO USE THE ELAND TO YOUR ADVANTAGE? 


J. C. K. SHIPP. Group .Aviation Representative 
Suite 223. Dupont Circle Building. 

1346 Connecticut Avenue N. % 

Washington 6 D. C. Telephone: Dupont 7-2123 


D. NAPIER AND SON LIMITED LONDON W. 3. ENGLAND 

Parlntt, !n P.egteis wM THE ENGLIEH ELECTtlC COAtPANr irp. 



ANALYSTS 

WANTED 


There are more than 100 important 
projects at Bel! Aircraft which have created 
new openings for analysts in a variety of 
capacities. These projects are in a dozen 
different Kieniihc and technical fields and 
the assignments are of extremely challeng- 
ing nature. Advanced projects are offering 
opportunities to qualified engineers for 
professional achievement with gratifying 
personal and financial rewards. 




f 

i.!-: 


MANACER, 

ENGINEERING PERSONNEL 

Depf. 32F 






FLUHER ANALYST 


ENVIRONMENTAL SPECIALISTS 


NUMERICAL ANALYSTS 

— for IBM programming to prepare 

CO ceoircent problems in aircraft 
engineering. Emphasis is placed on 


RELIABILITY ENGINEERS 

cause of failures on servo, propulsir 
elecironic systems. Requires person 
with diversified technical bochgcou 

OPERATIONS ANALYSIS 



Now . . . Scheduled All- Car so Flights to Europe 

SUPER-SPEED SERVICE BY THE LEADER IN AIRFREIGHT 

Ali-e*»60 lOCKHCie suat* eoN$tm*TiONZ . . . Giant freight planes especially built by Lockheed for 
Seaboard’s fleet of Airtraders. Carry up to 13 tons on a single flight, tour fRElOHT comes first ... No 
hold-ups, no bump-offs! Seaboard flights are ALL CARGO. Your freight can't be outranked by 
passengers or other priorities, fastest freioht to Europe , . , Seaboard flies the newest, fastest freight 
planes in the air. Loads and clears your cargo with speedy precision. MOST EXPERIENCED freight AIRUNE 
. . . Seaboard & Western has completed more than 7,500 crossings over the world's oceans. 

For lurilur information toll your freighl /oruarder or 

SEBBOaSD « WESTERN RIRUNES 

INCORPORATED 

80 Broad Straet, Naw Vork 4, N.Y. WHItahall 3-TSOO 

Bruurla • Duueldorf « Frankfurt/Main • Candor • Grnri'a • Hamburg • Luxembourg 
man • Munich • Nuremberg • Paru • Shannon • Siangan • Zurich 



when your 
t>earing[ problenn 


is really tough. 


YOU’LL GET MORE HELP FROM HYATT 



VI'c- cliilii’t become number one just by chance. 
There arc three gootl, aotuitl reasoiix why — 
ami here they arc: 

1 . HYATT HAS AN OPKN MIM>. WVre always 
hapiiy to sit tiowti with airenirt engineers to c\- 
l>lure new aii<l tinorlhoclov soluliuiis of iirohleius 
|iose<l by today's spccils and tem|icrnlures. 

2. HYATT HAS MORK I'-XPERIF-NTE AND 
EQl IPMENT. W'c have all the skills amassed in 
building far more jet engine roller bearings than 
any other supplier — plus the facilities to produce 
precision bearintts >vhich are successfully 
o|>cralin^ at spetsls ruiipinf! up to 73.000 rpm. 

3. HYATT HA.S HKiH CAPACITY. >Ae don't 

bos down once the prololy[>c is approved. W’e 
have the production loolins to muiiituin bot/t 
tisht schedules and tisht tolerances! 


H AMERICA'S NUMBER 1 PRODUCER 
OF JET ENGINE ROLLER BEARINGS 

YA1T 


ROLLER BEARINGS 



Setting new standards 
(or transparent enclosures — 


Plexiglas 55 


Windotvs, canopies and other transparent enclosures 
have si^iiiHcanily longer service life when they are 
made of Plexiglas 55 acrylic plastic. That is why 
this improved grade of aviation’s stand.ird trans- 
p.vrcnt material is used on the Sikorsky H-19 heli- 
ctjpter and on a growing list of other military and 
commercial aircraft. 

Plexiglas 55 combines the traditional clarity, forma- 
bilicy and resistance to weathering of Plexiglas with 
notably improved craze-resistance and a higher maxi- 
mum useful service temperature. For the planes of 
the future, we are working to raise the quality of trans- 
parent plastic to on even higher level. 

Detailed information on Plexiglas 55 is available 
on request. 


PLexKlASil J traJimjrt, US Pal, Off, ani iavber 
Can«dldn DIirHbvl«rt Cfjllal Ctaii 6 PUuhl.lri^ 


Aircraft on which PLEXIGLAS S3 is new being used 
for Irensporent enclosures include: 


Boeing B-47 
Beech T-34 
Cessna T-37 
Convoir F-102, XF-2ri 
Douglas A4D, F4D-2 


DougiosDC-7 series, PC^B 

Lecicheed T-33B, T2VI 
Martin B-S7B 

North Amerieen FJ-4, F-100 
Sikorsky H-19, H04S, HRS 



Oxemunis for Industry 

ROHMieHAAS 

COMPANY 

WASHINCtON MUMf, PHIUDfiPNtAS. P/L 
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Where Conventional Actuators Won’t Work. . . 


SAGINAW »/b SCREWS 

Will Solve Your Problem! 





//JM/A(W 


Cooled by Harrison! 


PIPER’S 

THREE... 


Faster, easier welding of work pieces up to Vi ton with 

FREE-HAND RD1ATI0N 


of the new P&H Model UP-1000 Welding Positioner 


Costs shrink when you install this new P&H Model 
UP-1000 Positioner. A light touch of the hand rotates 
the work piece to any position — permitting faster, 
easier welding. And tWs easy-to-use P&H Positioner 
also revolves a full 360‘ in two planes to provide cost- 
cutting downhaiid welding on all types of weldments, 
Designed for weldments up to ton, this P&H 
Positioner maintains static balance in all positions, 
even when the arm is adjusted up or down to hori- 
zontal settings. Because the UF-1000 has a protected 


friction dutch, you get positive braking of rotation 
— the weldment is always securely fixed right where 
you want it 

For greater welding efficiency, safety, and improved 
quality, use the P&H UP-IOOO on all jobs up to 1000 
pounc^. Send in the coupon for Bulletin P-22, 


HARNISCHFEGER 
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Venturesome minds are at home at 
All American Engineering 



Many of tomorrow’s realities in aviation are rot/oy 
on the drawing boards and in the test cells at All 
American Engineering, 

Typical is the AAE design for airborne landing craft 
as envisioned here. In this design, the landing craft 
would be carried in a cargo plane equipped with hydro- 
lift landing gear and be disengaged into the water by 
the mother craft without loss of forward taxiing speed- 
Because it makes possible the landing of troops and 
cargo in shallow waters and inaccessible reef-sur- 
rounded areas, this is a design concept which promises 
important uses in air supply and troop mobility. 


Like the recent headline-making AAE dying submarine, 
this advanced project comes naturally at All American, 
Here at this proving ground lor ideas, the aviation 
industry and the military find a complete engineering 
and development service. Now in the project stage or 
actual production are various types of energy absorp- 
tion devices, aircraft winches, universal landing gear, 
in-dighi refueling and aerial tow gear, seat ejection 
trainers and air pick-up equipment. 

You will find at AAE ideal facilities, challenging as- 
signments and rewarding experience. Investigate your 
career at All American. 


A PROGRESS REPORT FROM ALL AMERICAN ENGINEERING 





THIS IS 



GROUND SUPPORT ! 


It proviiln 

• A.e, POWER . . . 30 KVA, 400 eycisa. 3 

• o. c. POWER . . . aa.s voita, up^to scaso 
AMP. For Spill or ainglo Ouo alart and sar- 



IN ACTIVE USE WITH U.S. AIR FORC£,NAi/Y AND MARINEUNITS. Other moilsis ol single 9nd 
multl-purpese grspnd support equipment are eveilable with any combinations ol . .AC and 
DC power . . . high pressure air, hydraulics, and low pressure air . refrigeration and healing, 
CONSOUDATEO’S resourcefulness in solving the most challenging problems in the design 
am) manufacture of ground support equipment attests to its ability to develop speclallted units 
to fit your Individual needs. 
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to career-conscious engineers •' 


CONTINUE YOUR EDUCATION 



at little or no cost to you at u.s.C., \J.C.L.Kand LOCKHEED 



Engineers inlcresied in advancing their 
education and career will find Lockheed's new 
brochure. "Continue Your Education" 
of interest. It details day and evening 
programs open to engineers at the University 
of Southern California, University of 
California at Los Angeles and at Lockheed. 
Coupon below is for your convenience 


The work of today's Dircrafi engineer is becoming 
ever more complex. 

His position and career require constantly 
increasing theoretical and practical knowledge. 
His intellectual and professional curiosity 
demand educational growth. 

This "need to know” is welcomed at Lockheed. 

It is a vital factor in Lockheed’s engineering 
leadership. It is the basis of untold engineering 
achievements. 

To help engineers in their quest for knowledge, 
the California Division of Lockheed has developed 
a comprehensive series of training and scholarship 
programs. They arc adapted to Lockheed 
engineers in all fields, at all levels. 

Within this Master Plan for Learning, every 
engineer will find a program best adapted to his 
requirements. 


California Division 

LOCKHEED 

Aircraft Corporation 
Burbank, California 


Mr. E. W Des Lauriers. Dept. CE-3-4-4 
Lockheed Aircraft Corporation 
Burbank, California 






life in rugged duty. . . 

Force work horses now depend 


on 


Cline’s wide-frequency-range 



The USAF B-1 alter 
C-124 aircraft i: 
Wide-frequency-rc 
Amplifier Exciter V 


Cline's new Exciter 
proved itself but, c 
Amplifier Speed-1 
Cline's ability to I 
electronic control 


ADVERTISERS IN THIS ISSUE 



Non!... the NEW 

^ROBINSON 
WIRE 
TWISTER 

esip'!SiAa‘ 



[■ 


HELICOPTER 

aerodvnaw ini 






LETTERS 


TCA and No-Sho 



■aSiriS53IHS« 

mta ii*i »«ti 

World Speed Record 
Right Peg. Wrong Slots S'H? 

SiHgi isgis iiiiSi 

““""'liSSS Eilliiil 

E5iEH3«^i= 




A DEPENDABLE 
SOURCE 

FOR CREATIVE EIS'GIINEERING 
AND QUAUTV MANUFACTURING 

BENDIX Pi'uducts Divisiun has long s|>ecialized 
in FUEt. MF.TEKINO, ENGINE CONTROL SYSTEMS and 
LANDING GEAR. 

SERVi.x; ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY tO thc 
benefit of any one jiroject. 
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ockheed's newest mile-shrinker 
. . . the Propjet Electra 


Capable of flying 3000 miles non- 
stop, Lockheed's Electra will 
cruise at 410 mph and will cut 20 
to 30% off most flight schedules. 
This 7 mile-a-minute plane is so 
powerful that it will fly over the 
highest mountains in the United 
States on only two engines — 
with 66 to 85 passengers aboard. 
The Lockheed Electra is sched- 
uled to enter service on major 
airlines in mid-1958. 

Strong, lightweight aluminum 
mill products from Reynolds are 
included in plans for the Lock- 
heed Electra to help achieve this 
remarkable performance. 


Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the 
requirements of all constantly 
progressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs — make Reynolds a part 
of many important industries. 

For details on how Reynolds 
can serve you, write the Reynolds 
Metals Company, P. O. Box 
1800-TJ, Louisville 1, Kentucky. 




Reynolds technical handbooks and 
16mm. movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write for 
complete index and details about 
this material. Much of it is available 
without cost. 


See “FRONTIER,” Reynolds exdfing dromohc series, Sundoys, NBC-TV 


REYNOLDS 



ALUMINUM 




